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ICOM  is  proud  to  announce  the 
latest  in  440MHz  handheld  transceiver 
technology.   The  IC-04AT  represents  the 
best  in  a  multifunction,  multi feature 
handheld  for  440  —  450  MHz. 
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feature*.   Features    Features,  Ihe 
IC-04A  and  C-04AT  ewer  from  440  - 
449.995  MHz.  Frequency  entry,  control 
functions  and  the  32  PL  tones  are 
controlled  by  the  16-button  pad  on  the 
face  of  the  radio.  Also  included  are 
priority,  scanning  (both  of  memories  and 
programmable  band  scan)  and  DTMF 
(04AT  only)    For  scanning.  5.  10.  15.  20,  or 
25  KHz  increments  are  front  pane* 
selectable    Ten  memories  w^th  internal 
lithium  battery  backup  give  the  ultimate 
in  flexibility  for  channeling  operation  erf 
this  sophisticated  handheld  for  easy 
access  to  most  used  channels.  Thus,  the 
IO04A(T)  may  be  used  to  individually 
bring  up  any  frequency  between  440 
and  449.995MHz  with  5KHz  spacing,  or 
favorite  frequencies  may  be  stored  m  the 
memory  and  recalled  at  the  touch  of  a 
button  The  IC-G4A(T)  has  all  the  features 
you  coukj  want  m  a  handheld 


UHF   FM 
TRANSCEIVER 


Compatible  Accessories.  The  C- 
04A(T)  has  the  same  styling,  control 
features  and  functions  of  the  IC-Q2A(T), 
The  IC-04A^T)  utilizes  the  exlsiting 
accessory  line  available  for  the  IC-2A 
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and  IC-2AT.  plus  new  accessories  such  as 
long-life  and  Ngh-power  battery  packs 
and  a  boom  headset    M        9  battery 
packs  allow  the  widest  flexibility 
charging    either  from  a  wall  charger, 
cigarette  lighter  plug,  stand-up  desk 
charger.  Of  through  the  top  of  the  radio 
Twerve  votts  applied  through  the  top  of 
B  radio  not  only  provides  operation  of 
the  radio  at  high  power,  but  provides 
charging  of  the  battery  packs  at  the 
same  time  —  a  feature  not  commonly 
found  in  handheld  units 


iuitt  to  last.   The  *O04A(T)  comes 
with  o  sealed  case,  providing  resistance 
to  moisture,  dust,  and  other  elements 
detrimental  to  the  operation  o*  the  radio 
An  aluminum  back  provides  a  massive 
heatsink  for  the  power  module  allowing 
the  IC-04A(T)  to  run  at  a  standard  3  or  5 
watts  (optional  battery  required)    A 
battery  lock  is  provided  to  ensure  the 
battery  will  remain  secure,  and  the  unit 
will  continue  to  operate  even  if 
mishandled.  A  custom  LCD  readout  with 
S  meter  is  unique  to  the  ham  industry 

Expanding  on  our  line  of  available 
accessories,  the  IC04A  and  C-04AT 
become  the  most  versatile  handhelds  in 
their  class.   See  the  IC-Q4A{T)  at  your 
nearest  ICOM  deafer. 


t-274 


ICOM 


TheVferld  System 


ICOM Amerioo.  Irx,.  2 1 1 2*1  ^  ^ 

Atf  soied  speancamons  ore  Qppro«mo»e  and  $ubfea  to  change  wirhout  nonce  a*  obtgation    *ll  ICOM  facta*  agnifleonfty  exceed  FCC  reouioftore  farvtrng  ipunous  em^yom     Q4AT1G83- 1 


2M  and  70CM  in 
a  single  package 


«*** 
»*»* 


C  Q  Q 


a  c 


, 


KENWOOD 

SPECMZ.S 


BUY  4  TW-4000A 

for  $599.95 

and  select  two  of  the  following 
items  absolutely  free' 

l>  VS  1  Voice  Synthesizer 

2)  TLMC  sub-audible 
tone  generator  si*  h  uaiu« 

3)  MA-4000  Duo-band 
Mobile  Antenna  *** *s  *«iu» 
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2)  MC-60A  microphone 
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Superior  grade  receiver  provides  gen- 
eral coverage  100kH2  to  3QMHz 
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$2799 


PERSONALIZED 
SERVICE 
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f  Manager* 
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FREE  SHIPMENT 

UPS  SURFACE  (Continental  U.S.)  (MOST  ITEMS) 

TOLL-FREE  PHONE 

800  854-6046 

fG&ift  antj  Anions  customers  ptease  phom*  or  vtstt  itst&ti  stores} 

PHONE  HOURS:  9:30  AM  to  5:30PM  PACIFIC  TIME. 
STORE  HOURS:  10  AM  to  5:30  PM  MonJhrough  Sat 
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ANAHEIM.  CA  92801 

2620  W.  La  Raima. 

(714)  76  V  3033,  (213)  860-2040, 

Between  Disneyland  &  Knotts  Berry  Farm. 


OAKLAND,  CA  94609 

281 1  Telegraph  Ave 
(415)451-5757, 
Hwy  24  Downtown  Left  27lh  ott-ramp. 


SAN  DIEGO.  CA  92123 

5375  Kearny  Villa  fid 
(619)560-4900, 
Hwy  163  &  Clairemont  Mesa  Blvd 
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BURLINGAME,  CA  M010 

999  Howard  Ave  , 

(415)  342-5757. 

5  miles  soutti  on  101  from  S  F  Airport 


PHOENIX,  AZ  8501 5 

1702  W.  Camelback  Rd.. 

(£02)  242  3515, 

East  of  Highway  17. 
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HUSTLER 

DELIVERS 
RELIABLE  . 

ALL  BAND  HF  / 
PERFORMANCE 


Hustler's  new  6-BTV  six* 
band  trap  vertical  fixed 
station  antenna  offers 
aff  band  operation 
wtth  unmatched  con- 
venience, The  tVBTV 
offers  ra,  15,  20,  30, 
40,  and  75/80  meter 
coverage  with  ex- 
cellent bandwidth 
and  low  VSWR.  Its 
durable  heavy 
gauge  aluminum 
construcfion  with 
fiberglass  trap 
forms  and  stain- 
less steel  hard- 
ware ensures 
long  refiability 

Thirty 
meter  kits 
(30MTK) 
f<x  4-BTV 
andS-BTV 
are  also 
available. 
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TELEVISION  MASTER  ANTENNA 
SERVICE  TECHNICIAN 

Candidate  must  have  thorough  knowledge 
of  Ihe  operation  rf  Transmission  Lines.  RF 
Amplifier  and  Television  Reception  Equipment 

Work  witl  involve  trouble  shooting  and  repair  of 
MATV  Systems  in  multifamlly  buildings  In  the 
greater  Boston.  Southern  New  Hampshire  area. 

A  background  In  CCTVand  Intercoms  while  not 
necessary  would  be  an  advantage. 

The  person  applying  for  this  position  must  have 
a  minimum  of  3-5 years  experience  in  this  field. 

Salary  for  this  position  will  range  from  Si  8  225 
to  $25,500  depending  on  enperience  and  pre- 
vious related  work  background 


Call  for  an  appoiniment  or  send  resume  with 
salary  history. 

GMB  SYSTEMS 

110  Middlesex  Street 

N.  Chelmsford,  Mass  01863 

(617)  256-3000 


Don't  miss  our  30  meter  excitement 

HUSTLf  R  ~ 
STILL  THE  STANDARD  OF  PERFORMANCE. 
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3275  North  lB'  Avenue 
Ktssimmee,  Florida  32741 
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CW  Communications/lnc.  group  is  the  world's 
largest  publisher  of  computer-related  informa* 
tlon.  The  group  publishes  52  computer  publlca 
lions  In  19  major  countries.  Nine  million  people 
read  one  or  more  of  the  group's  publications 
each  month.  Members  of  the  group  Include: 
Argentina's  Computarwortd/Aroentinai  Austra- 
lia's Austrafia  Computerwodd,  Australian  Micro 
Computer  Magazine,  Australian  PC  World,  and 
Directories:  Braiira  DataNewa  and  MtcroMurr 
do;  China's  Cnina  Computerwoffd,  Denmark's 
Computerwottd/Danmarft  and  MicmVanjm,  Flty 
land's  Mikro,  France's  La  Monde  fntormatique, 
Golden  (Apple),  and  OPC  (IBM);  Germany^  Com- 
outafwoche,  Mtcrocomputerweit,  PC  Wait,  Soft 
w$rv  Marktt  CW  Edition/Seminar,  Computer 
Business,  and  Commodore  Magaiine:  Italy's 
Gompuierwortd  ttatia.  Japan's  Computerwond 
Japan  and  Perso  ComfcVorttf;  Mexico's  Gom- 
puterworiOYMexico  and  GompuMuado;  Nether- 
fand's  CI*  Benelux  and  Micm/fn/or  Norway's 
Computarworfd  Norge  and  MlkroData;  Saudi 
Arabia's  Saudi  Compute/world,  Singapore's 
The  Asian  Computerworfd\  Spain's  Computar- 
woffd/Eapana  and  Micro$i$  femes;  Sweden's 
GomputerSweden.  MikroDatom,  and  Mm  Ham 
da  roc  the  UK's  Computer  Management  and 
Computer  Business  Europe,  the  US's  Compui- 
efwortdt  HOT  CoCcl  inCider.  tntoWorid,  jr„  Mec- 
Worid,  MtCRQ  MARKETWOftLD,  Mictocomput 
ing,  PC  World,  PC  Jr.  Wortd,  RUN,  73t  Amateur  fte- 
dfo's  Technical  Journal  and  60  Micro. 
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Manuscripts 

Contributions  in  the  farm  of  menu- 
scripts  witt)  drawings  anchor  photo 
graphs  are  welcome  and  will  be  con- 
sidered tor  possible  publication  We 
can  assume  no  responsibility  tor  foes 
or  damage  to  any  material.  Please  en- 
close  a  stamped,  self  addressed  envel- 
ope wllh  each  submission.  Payment 
for  the  use  of  any  unsolicited  malarial 
will  be  made  upon  acceptance  Ail  con- 
tributions should  be  directed  to  the  73 
editorial  offices,  "How  to  Write  tor  IT 
guidelines  are  available  upon  request. 
US  citizens  must  Include  their  social 
security  number  with  submitted  manu- 
scripts, 

Editorial  Offices: 

Pine  Street 

Poterbofouon  NH  03458 
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A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 

the  ICOM  IC-2AT. 
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Need  we  say  more?  f 
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NEVER  SAY  DIE 

ed/tor/a/  fc>y  Wayne  Green 
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STAR  WARS 

Zaaap,  goes  the  laser  beam! 
But  if  that  was  my  ship  doing  the 
fighting,  you  can  bet  I'd  spend 
the  extra  money  for  a  radar  sys- 
tem to  aim  the  lasers  and  not 
send  a  Wookie  to  do  a  radar's 
job. 

Lasers  and  fiber  optics  are 
the  way  things  are  going  for 
communications.  It's  the  only 
system  which  provides  the 
bandwidth  needed  to  get  enough 
information  through  In  a  short 
time.  Just  look  at  the  way  we've 
had  to  screw  up  television, 
which  is  lousy  enough,  in  order 
to  send  even  a  fuzzy  slow-scan 
picture  over  amateur-radio 
channels! 

It's  information  and  band- 
width, If  you  want  to  send  more 
information  per  unit  timeT  it 
takes  more  bandwidth,  A  normal 
television  picture  takes  about 
four  MHz  of  bandwidth.  With 
slow  scan,  we  cut  the  lines  to 
one-third  and  the  pictures  per 
minute  from  3,600  to  seven, , . 
and  presto!  We  can  get  the  in- 
formation through   a  2,5004Hz 


bandwidth  window.  It's  fuzzy 
and  there  are  eight  seconds  for 
the  voices  from  the  adjacent 
channels  to  tear  up  the  picture, 
but  those  hardy  SSTV  folk  keep 
at  it,  getting  very  nice  pictures 
occasionally. 

The  information  for  TV  pic- 
tures is  analog,  so  It  suffers 
from  noise.  If  you  record  a  TV 
program  with  your  VTR  and  then 
re-record  it  on  a  second  VTRt 
you'll  see  the  degradation  of  the 
analog  signal.  Each  copy  la 
called  a  generation,  and  it 
doesn't  take  many  to  lose  most 
of  the  information.  It's  the  same 
with  audio  tape  recorders.  With 
digital  communications,  the 
hundredth  generation  is  iden- 
tical to  the  first— quite  a  benefit. 
There's  no  gradual  signal  loss  to 
noise. 

It  was  this  aspect  of  digital 
communications  which  got  me 
involved  with  RTTY  35  years 
ago.  We  had  a  ball  in  those  days. 
Under  the  guidance  of  John 
Williams  W28FD,  we  had  a  won- 
derful two-meter  network  run- 
ning, complete  with  a  RTTY  re* 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  It  In  an  envelope  to  73,  80  Pine  Street  Peterborough  NH  03458, 
Attn:  OS L  of  the  Month.  Winners  receive  a  one-year  subscription  [or  extension}  to  73.  Entries 
not  in  envelopes  cannot  be  accepted 
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peater  atop  the  New  York  City 
Municipal  Building,  RTTY 
wasn't  permitted  on  the  other 
bands  then.  Oh,  I  experimented 
with  it  on  80m  and  made  con- 
tacts as  far  as  California 
{W6NRM),  but  I  had  to  use  on«>ff 
keying  instead  of  frequency 
shift,  so  it  wasn't  nearly  as  ef- 
fective. 

On  two  meters  we  had  auto- 
call and  auto-answer  going  fine. 
We  could  set  our  systems  to 
print  everything  sent  on  the 
channel  or  to  be  selective  and 
only  look  for  messages  ad- 
dressed to  our  station.  Paper 
was  cheap,  so  I  let  my  machine 
copy  if  all,  wading  through  a 
floor  full  of  copy  when  I'd  get 
back  from  a  weekend  away. 

Now,  of  course,  you  don't 
need  paper  unless  you  want  a 
permanent  copy  for  some 
reason.  And  instead  of  those 
big,  noisy  clunker  Model  12 
Teletype*  machines,  we  use  an 
inexpensive  computer  such  as 
the  Commodore  64.  Even  an  old 
used  $50  TI-99/4A  will  do  it  just 
fine.  And  you  use  a  disk  to  save 
the  weekend  of  information  in- 
stead of  a  hundred  yards  of 
paper,  You  really  should  try 
RTTY  now. 

It's  getting  time  to  get  the 
paper  out  of  communications- 
even  with  magazines,  I've  been 
thinking  about  that.  The  old 
bandwidth  problem  again.  If  you 
are  going  to  get  73  electronical* 
ly,  It  is  going  to  take  either  a 
whole  tot  of  bandwidth  or  a  lot  of 
time.  The  halftone  pictures  we 
use  in  printing  are  darned  near 
digital.  Look  at  'em  with  a  good 
magnifying  glass.  By  making  a 
few  more  lines  per  inch,  we 
could  go  digital.  Or  we  can  send 
four  bits  for  each  halftone  dot 
and  have  16  levels  of  dot.  We 

Continued  on  page  72 
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Digital  Code  Squelch.. 


TR-2600A 


Kenwo^        TR-2600A       oduces 
DCS  (Digital  Code  Squelch)  c 
cuiiry,  a  signaling  concept  devel- 
oped by  Kenwood,  DCS  allows 
each  station  to  have  its  own 
"F  call"  code  or  to  respond 

to  a  "group  call"  or  "common  call- 
code.  There  are  100,000  different 

-digit  ASCII  code  combinations 
possible.  You  can  program  in  call 
signs  up  to  6  digits  Clf 

:e.  Wh  mg  in  the  DCS 

ode       3  information  can  ther 
be  automatically  transmitted 
eac  ansmrt  key  is 

I  This  revolutionary 
feature  is  only  the  beginning1  The 

3-2600/-       o  sports  a  hign 
impact  plastic  case,  that  is        a 
rugged  and  scuff-resist        The 
molded-in  color  adds  to  the  attra 

e  appearance.  The  large  LCD 

j  in  direct 
sunlight  or  in  the  dark  with  a 

^nvenient  lamp  swit       i  dis- 
plays 

cies.  men        channels,  a 
arrow  in  ts  for  T  LOCK" 

frequency  lock.  "REV"  repeater 
reverse  3  S"  programmed 

scan.  "K  scan, 

LERTS'    i        .can.  A  star  mdi 
cates  -MEMORY  LOCK-OUT"  is 

-3peater  offset 
indicated  by  ^d  M~  The 

TR-2600A  h      iO  memories,  nine 
for  simple        transmit  with  fre- 
quency offset  ±600  kHz  and  one 
(memory  0)  for  non-standard  split 

Memory  scan  and 
programmable  band  scan        e 

e  added  convenience  of  "Tim 
operated  Resume"  that  stops  on 
busy  channel     *d  holds  for 
approximately  5  seconds,  then 
resumes  scanning,  or  'Carrier 
Ope  ^esurne"  that  stops  on 

busy  channel  and  resumes 
wf       signal  ceases. 
Memory  scan,  s  ans  only  those 
memories  in  which  data  is  stored, 
and       mory       k-out  allows  you 
to  skip  selected  memory  channels 
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without  loss  of  data  previously 
stor        Manual  Scanning  UP/ 
DOWN  in  5-kHz  steps  and  pro 
grammabie  automatic  band  scan 
are  also  useful  features.  TheTR- 
2600A  has  a  built-in  "S"  meter  on 
the  top  panel  which  also  mc       es 
battery  level  when  in  transmit 
mode.  Extended  frequency  cover- 
age   -     300^148  995  MHz  allows 
transmit  capability  in  5-kHz  steps 
iui  simplex  or  repeat*  non 

i  most  MARS  and  CAP  f regi- 
es. Receive  free  coverage 
include           \)00^159.995  MK 
These  features  only  lell  part  of 
eTR-2600A  also  has 
keyboard  frequency  selection, 
built-in  16-key  autopatc 

TOP"  switch,  Hi  )W 

00  m  -r  switch,  RE . 

JDE-LOC*te 
pack,  high  efficiency  speaker, 
BNC  antenna  terminal,  and  ail  of 
th  and 

:htweight  package! 
Kenwood's  TR-2600A,  with 
D.C.S.,  leads  the  way  in  high 

igy  handheld  transceivers! 
Optional  accessories: 

•  TU-35B  built-in  pr       smni 
su       ne  encoder 

•  ST        ase  Stand 

•  MS-1  Mc  .nd 

•  PB-26NKW  Battery 

•  DC -28  DC -DC  Converter 

•  HMC-1  Headset  * 

•  SMC -30  Speaker  Microphone 

•  lH-3  Deluxe  Leather  Case 
•SC-9  Soft  Case 

•  BT-3  AA  Manganese/Alkaline 

ttery  Case 

•  EB-3  External  C  Manganese/ 
Alkaline  Battery  Case 

•  5.  Telescoping  Antenna 
■  CD-10  Call  Sign  Display 
More  information  on  the 
TR-280t       3  available  from 
authorized  dealers  of 

Tno- Kenwood  Communications, 
1111  West  Walnut  Sti 
Gompton,  CA  90220. 
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Counter-Productive  Basics 

Part  II 

How  hard  can  counting  be?  K4IPV  tells  us 
where  the  errors  occur  and  how  to  fix  them. 


Joseph  l  Carr  K41PV 
5440  So.  8th  Road 
Arlington  VA  22204 


In  the  first  installment  of 
this  series,  we  discussed 
the  basics  of  digital  frequen- 
cy counters  (DFC).  We 
started  with  a  discussion  of 
the  basic  J-K  flip-flop  and 
then  proceeded  to  develop 
its  role  in  binary-  and  de- 
cade-counter circuits.  In  this 
installment,  we  will  discuss 
applications  of  the  DFC  and 
some  user  problems. 

DFC  Input  Circuits 

The  input  stages  of  the 
DFC  amplify  and  wave- 
shape the  input  signal  to 
make  it  compatible  with  the 
digital  logic  circuits  of  the 
counter.  Most  of  the  time, 
the  input  signal  will  not  be  a 


square  wave  or  fast-risetime 
pulse  as  required  by  the  digi- 
tal circuits,  but  rather  it  will 
be  an  ac  signal. 

Fig.  1  shows  a  counter-in- 
put stage.  The  input  ampli- 
fier builds  up  the  signal  and 
feeds  it  to  the  trigger  circuit 
(often  a  Schmitt  trigger).  At 
frequencies  below  UHF, 
most  counter-input  ampli- 
fiers have  an  input  imped- 
ance of  1  megohm  shunted 
by  some  capacitance  (often 
20  pF),  At  VHF  frequencies, 
however,  this  can  lead  to 
false  counts  or  lowered  sen- 
sitivity because  of  standing 
waves  on  the  line.  At  those 
frequencies,  the  input  cable 
acts  like  a  transmission  line. 
If  this  problem  is  experi- 
enced, it  is  possible  to  over- 
come the  limitation  by  plac- 
ing a  50-  or  75-Ohm  barrel 
attenuator  in  the  line  at  the 
counter  input.  Provided  that 
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TRIGGER 
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CONTROL 
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.?  TRIGGER 
^    CONTROL 


only  1  to  6  dB  of  attennua- 
tion  is  used,  the  loss  of  sig- 
nal is  balanced  by  achieving 
a  matched  input  impedance. 
The  input  signal  very  rare- 
ly will  be  the  nice,  clean 
square  waves  required  for 
proper  operation  of  the  dig- 
ital logic-circuit  elements 
used  to  make  a  counter  The 
signals  also  may  be  too  low 
in  amplitude  to  operate  the 
digital  logic  circuits  or  may 
be  too  noisy,  Remember,  a 
TTL  flip-flop  needs  to  see 
fast    rise    and    fall    times 


(i.e.,  good  square  waves)  and 
amplitudes  greater  than  2,4 
volts  or  they  will  not  operate 
properly. 

The  input  signal,  then,  is 
passed  through  two  process- 
ing stages:  an  amplifier  and 
a  trigger  The  amplifier  is  a 
wideband  voltage  amplifier 
with  enough  gain  to  build  up 
the  minimum  allowable  sig- 
nal {usually  25  to  100  mV)  to 
a  level  great  enough  to  drive 
the  trigger  stage  (i.e.,  500- 
1000  mV). 

The   trigger  stage    is   a 


£       0 


f/g.  1.  Counter-input  stage. 
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F/g.  2,  Normal  operation  of  a  trigger  circuit. 


Schmitt-trigger  circuit  with  a 
built-in  hysteresis.  This  type 
of  circuit  is  used  to  clean  up 
irregularly  shaped  signals  by 
making  them  into  square 
waves.  Fig.  2  shows  the  nor- 
mal operation  of  a  trigger 
circuit.  The  output  snaps 
high  when  the  input  signal 
crosses  the  lower  hysteresis 
limit  and  remains  high  until 
the  signal  crosses  the  upper 
limit  in  a  negative-going  di- 
rection. The  hysteresis  win- 
dow is  the  quantity  (Vu  — V[j. 
Note  that  the  trigger  output 
possesses  the  shape  and  am- 
plitude required  by  the  digi- 
tal circuits  that  it  drives. 

It  is  a  fundamental  rule 
that  input  signals  must  cross 
both  hysteresis  limits  or  no 
count  will  be  entered  by  the 
DC  A.  In  Fig.  3,  (a)  shows  the 
required  situation;  the  input 
sine  wave  crosses  both  lim- 
its, but  in  (b)  the  sine  wave 
crosses  only  one  of  the  win- 
dow limits,  so  no  count  is 
registered  on  the  DCA. 

Some  counters  have  a 
trigger-level  control  that  al- 
lows the  user  to  adjust  the 
position  of  the  window  over 
a  wide  range.  Other  models 
use  a  three-position  switch 
labeled  +f  preset  and  — . 
The  switch  allows  the  win- 
dow to  be  placed  in  any  of 
three  locations  {see  Fig.  4).  A 
continuously-variable  trig- 
ger-level control  allows  po- 
sitioning of  the  window  any- 
where within  the  range. 
Note  that  neither  the  contin- 
uously-variable nor  the  three- 
pos  it  ion-switch  type  of  con- 
trols varies  the  width  of  the 
window  (Vu  — VLX  but  only 
the  position.  However,  some 
counters  are  equipped  with 
a  trigger-amplitude  control 
which  does  allow  the  oper- 
ator to  vary  the  width  of  the 
hysteresis  window. 

There  are  several  factors 
that  tend  to  reduce  the  ac- 
curacy of  an  electronic 
counter,  and  these  can  be 
grouped  as  inherent  errors  or 
signal-related  errors.  The  in- 
herent errors  are  a  function 
of  the  quality,  age,  and  his- 
tory of  the  individual  count- 
er Little  can  be  done  about 
these  unless  their  source  is  a 


serious  need  for  recalibra- 
tion  of  the  timebase,  Signal- 
related  errors,  on  the  other 
hand,  often  are  correctable 
by  proper  manipulation  of 
sensitivity,  trigger-level,  and 
trigger-amplitude  controls. 

Inherent  Errors 

There  are  two  sources  of 
inherent  error  in  all  frequen- 
cy and  period  counters: 
timebase  error  and  a  ±1 
count  ambiguity. 

The  timebase  error  is 
expressed  in  terms  of  a  per- 
centage or  in  parts  per  mil- 
lion. The  error  from  time- 
base  inaccuracies  is  directly 
reflected  in  all  measure- 
ments of  frequency  or  peri- 
od. For  example,  suppose  a 
1-Hz  timebase  is  off  by  30 
Hz  (e.g.,  it  is  actually 
1,000,030  Hz  instead  of 
1,000,000  Hz).  This  is  an  er- 
ror of  30  parts  per  million  (30 
ppm),  which  is  [(1,000,030- 
1 ,000,000)/1 ,000,000]  X 100, 
or  0.003%. 

The  measurement  error 
due  to  timebase  inaccuracy 
is  constant  regardless  of  the 
frequency  being  measured. 
That  is  to  say,  there  will  be  a 
0003%  error  at  1  kHz  and 
the  same  0.003%  error  at 
the  maximum  frequency 
that  the  device  will  mea- 
sure. For  example,  a  27-MHz 
signal  would  be  measured 
with  an  error  of  (27  MHz  X 
30  Hz)/MHz  =  810  Hz.  This 
means  that  a  counter  read- 
ing 27,000,000  indicated 
that  the  actual  frequency  is 
27  MHz  ±810  Hz,  In  other 
words,  the  actual  frequency 
lies  between  26,999,190  Hz 
and  27,000,810  Hz, 

If  the  timebase  frequency 
is  low,  then  the  counter 
reading  will  be  high. 

Total   timebase   inaccura- 


3i<JNAt  CROSSES 

BOTW    LtWlTS 


PULSE   (S  QUT&IDC 
GATE  WINDOW 
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Fig.  5.  Lack  of  synch  be- 
tween input  signal  and 
timebase, 


•V 


ONLY   ONE 
LIMIT  CROSSED 


f*J 


Fig.  3.  The  sine  wave  crosses 
both  hysteresis  limits  in  (a) 
but  not  in  (bl 


cy  is  the  sum  of  several  indi- 
vidual errors:  initial  error, 
short-term  stability,  long- 
term  stability,  temperature 
change,  and  Une-voltage 
change* 

The  initial  error  is  the  cali- 
bration error  at  the  time  the 
timebase  is  intially  adjusted 
at  the  factory ,  or  at  recalh 
bration  in  a  metrology  lab- 
oratory. Different  methods 
are  used  to  measure  the 
timebase  frequency,  but  in 
most  cases  the  timebase- 
oscillator  frequency  is  com- 
pared with  standard-fre- 
quency broadcasts  of  the 
National  Bureau  of  Stan- 
dards radio  stations  WWV, 
WWVB,  or  WWVH.  Alterna- 
tively, it  might  be  compared 
with  the  output  of  a  cesium- 
or  rubidium-beam  atomic 
clock. 

The  short-term  stability  is 
the  timebase-oscillator  fre- 
quency drift  per  day.  Long- 
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Fig.  4.  Three-position  trigger- 
level  control. 


term  stability  is  the  frequen- 
cy drift  per  month,  and  is  of- 
ten designated  the  aging 
rate. 

The  temperature-  and  line- 
voltage-stability  specifica- 
tions refer  to  the  frequency 
change  over  the  0-50°  C 
temperature  range,  and 
±10  percent  line-voltage 
change,  respectively. 

There  are  four  different 
classes  of  counter  timebase: 
ac  line,  room-temperature 
crystal  oscillator,  tempera- 
ture-compensated crystal  os- 
cillator (TCXO),  and  oven- 
controlled  crystal  oscillator. 

The  use  of  the  60-Hertz-ac 
line  as  a  counter  timebase  is 
limited  to  the  very  cheapest 
models  and  a  few  low-grade 
older  units.  Even  tow-cost 
units  today   have  a  crystal 


Fig.    6(a).    Spurious    counts      Fig.  6(b)-  Trigger-level  control 
created  by  extra  crossings.  avoids  spurious  counts, 
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Fig.  7.  Harmonic  distortion  of  sine-wave-input  waveforms. 


oscillator  for  the  timebase, 
and  even  though  the  crystal 
is  operated  at  room  temper- 
ature, it  provides  better  ac- 
curacy than  the  60-Hz  pow- 
er mains.  Note  that  power 
companies  typically  will 
quote  very  high  accuracy 
figures  for  their  power 
plant's  operating  frequency, 
but  these  are  frequency  av- 
erages over  a  very  long  time, 
The  short-term  accuracy, 
which  is  what  concerns 
counter  users,  is  terrible. 

The  TCXO  is  an  encapsu- 
lated oscillator  that  is  specif- 
ically compensated  against 
temperature  changes.  The 
TCXO  provides  at  least  an 
order  of  magnitude  better 
stability  than  room-temper- 
ature oscillators.  The  TCXO 
is  less  expensive  now  than  in 
the  past  so  even  moderate- 
ly-priced counters  now  offer 
TCXO  stability. 

The  oven-controlled  crys- 


tal oscillator  places  the  crys- 
tal (and  in  some  cases  the 
rest  of  the  oscillator  circuit- 
ry) inside  an  oven,  or  ther- 
mal chamber.  Thermostat 
ovens  are  considered  an  or- 
der  of  magnitude  better 
than  TCXO  designs,  while 
the  proportional-control 
type  of  oven  is  from  one  to 
two  orders  of  magnitude 
better  than  TCXO. 

Table  1  lists  typical  stabil- 
ity specifications  for  several 
models  of  counters  by  sever- 
al different  manufacturers. 
Note  that  the  short-term  sta- 
bility is  given  only  for  the 
oven  type  of  timebase.  The 
TCXO  and  crystal  oscillator 
must  be  operated  for  a  full 
24  hours  before  the  stability 
reaches  the  specified  level, 
At  operating  times  less  than 
24  hours,  the  stability  is 
poorer.  Some  models  use  a 
separate  regulated  power 
supply  for  the  TCXO  that  is 
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7a We  1.  Typical  stability  specifications. 


not  turned  off  by  the  main 
power  switch.  Rechargeable 
batteries  are  used  in  porta- 
ble models  for  the  same  pur- 
pose, so  the  TCXO  is  not 
turned  off  while  the  counter 
is  being  transported  be- 
tween job  sites. 

The  ±  count  ambiguity  is 
caused  by  the  lack  of  syn- 
chronization between  the 
input  signal  and  timebase. 
This  is  illustrated  in  Fig.  5: 
During  period  T-j  seven 
pulses  are  gated  into  the 
DCA  while  during  T2  only  six 

pulses  reach  the  D(  a  On 
some  subsequent  count  it 
may  be  that  eight  pulses  are 
gated  into  the  DCA  One 
fundamental  rule  for  all  dig- 
ital-counter instruments  is 
that  there  is  an  error  of  ± 
count  of  the  least  significant 
digit.  In  other  words,  a 
counter  that  reads,  say, 
10,000  Hz  is  measuring  a  fre- 
quency that  lies  between 
9999  Hz  and  10.001  Hz,  i.e. 
10  kHz  ±1  Hz 

The  ±  count  ambiguity 
produces  an  error  that  is  in- 
versely proportional  to  the 
frequency  being  measured 
and  the  gate  time: 


Error  {%)  =  ±  100/fT 
where  f  —  the  frequency  be- 
ing measured,  in  Hertz,  and 
T  =  the    time    the    gate    is 
open,  in  seconds. 

For  example,  let's  find  the 
percentage  error  due  to  ±1 
count  ambiguity  at  (a)  2 
MHz,  and  (b)  27  MHz,  for  a 
gate  time  of  1  second- 
Solution 
(a) 

Error  =   ±  100/fT 

Error  =  ±100/(2  X10&  Hz) 
(1  sec) 

Error  =  ±0.00005  percent 

(b) 

Error  =  ±  100/fT 

Error  =  =100/(27  X107  Hz) 
(1  sec) 

Error=  ±0.000004  percent 

The  error  is  ±1  count  re- 
gardless of  the  frequency 
being  measured,  so  the  per- 
centage of  error  decreases 
for  higher  frequencies:  Com- 
pare (a)  and  (b)  above. 

Signal-Related  Errors 

Poor  signal  quality  can  in- 
troduce errors  that  add  to  or 
subtract   from    the    true 

count  Most  of  these  errors 


Fig  8.  Impulse  noises  cross  the  hysteresis  window. 
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Fig  9,  Correct  and  incorrect  window  positioning, 
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UNIVERSAL  TEPMtNAL  UMT 


«• 


YOU  FOUND  IT! 


Put  your  computer  on-the-air 

with  either  Interface  II  or  the  new 
Kantronics  Universal  Terminal  Unit, 

Interface  II  is  designed  for 
use  with  the  Apple.  Atari.  TI-99/4A, 
TRS-80C,  VIC- 20,  or  Commodore  64 
computers.  Suggested  Retail  269.95 

The  Universal  Terminal  Unit  is 
compatible  with  IBM,  Kay  pro, 
TRS  Model  III  and  IV.  and  many 
other  computer  systems. 
Suggested  Retail   199.95 

Interface  II 

Interface  II  is  the  unit  for 
the  serious  amateur*  When  used  with 
Kantronics  software*  Interface  II 
gives  the  sensitivity  and 
versatility  asked  for  by  our 
users.  Interface  II  gives  you 
the  following  features: 

•  Six  pole  switched  capacitance 
prelimiter  filters  for  optimum 
performance  on  shift  selected; 
CW  or  RTTY  170,  425,  850. 

•  Limiter  or  limiterless 
operation  means  only  2-7 
millivolts  of  audio  are 
necessary  to  drive  the  unit. 

•  Two  channel  operation  allows 
simultaneous  hook-up  of  both 
HF  and  VHF  transceivers. 

•  Our  unique  tuning  system 
displays  both  Mark  and  Space 
tones.  Scope  outputs  are 
also  available. 

•  Stable  quartz  generated  tones 
give  clean  AFSK  output  on 

ail  standard  shifts. 


•  RS-232  or  TTL  level  compatible. 
No  modification  kit  required. 

Universal  Terminal  Unit 

UTU  is  Kantronics  newest 
interfacing  development. 
Now  any  computer  with  an  RS-232 
port  and  a  terminal  program  can 
interface  with  your  transceiver. 

UTU  requires  no  additional 
decoding  software  as  an  internal 
microcomputer  gives  UTU  data 

processing  capabilities  to  send 
and  receive  in  four  coded  amateur 
formats.  A  short  terminal  program  or 
communications  program  is  used  to 
link  the  computer  and  UTU.  This 


allows  the  operator  to  taylor 

his  terminal  program  with 
desired  features. 

The  UTU  package  includes: 

•  Sample  terminal  programs  for 
IBM,  Kaypro.  TRS*80  Models 

III  and  IV. 

•  Tuning  bar  graph  displaying 
both  Mark  and  Space  tones. 
Additional  LED's  to  indicate 
Lock  and  Valid  during  Amtor. 

•  RS^232  and  TTL  level  compatible. 

•  Send  and  Receive  CW(6-99  WPM), 
RTTY(80t  67,  75.  100.132  WPM), 
ASGII(ilQ.  150,  200.  300  baud),  and 
Amtor  modes  A,  B,  and  L. 


Kantronics  Software 


Apple 

• 

• 

Atari 

• 

• 

• 

VIC-20 

• 

• 

• 

• 

Comm-64 

• 

• 

• 

• 

TRS-80C 

• 

• 

TI-99/4A 

For  more  information  contact 

an  authorized  Kantronics 

dealer,  or  write 


i  Kantronics 

1202  E.  23rd  Street    (913)  842-7745 
Lawrence.  Kansas  66044 


The  Best  Active  Antenna 
COSTS  l€SS! 


The  new  ARCOMM  AP4  active 
luned  antenna/preselector  H  the 
most  versatile,  best  performing 
unit  available.  Ideal  tor  use  where 
ou Hide  antennas  are  not  possible. 


7995 


inrtudrnj  FREt  AC  adipter 


FEATURES: 

-  Tune*  540  KH*  ihry  3J  MHl  m  four  band* 

■  Improve  Rf  telectivity  and  imaf-i*  1  espon^e  of  iny  recover 

•  Accept  1  up  to  four  cxirrnal  anlennai 

■  Iniemal  telescoping  antenna  provide  exec  Hem  results 

•  Switched  output  fjcki  provided  lor  up  to  three  receivers 

■  Operates,  on  internal  9  voJi  battery  rnor  included)  or  AC  adapter 

■  AC  adapter  ■ncfuded  Jt  no  £*lra  coif 

■  Full  tweii-e  month  limited  wimnly 

•  Ten  day  fetum  privilege  it  not  completely  *au*'ied 

To  order,  send  check  or  money  order  plus  S3.0Q  shipping 
PA  residents  add  6%  sales  tax.  Dealer  inquires  invited 


pRComm 


24  Valley  Street 

Lewktown.PA  17044 

(717)  24*-7739 


^293 


nesult  from  hysteresis-cross- 
ing  or  noise  on  the  signal. 

Trigger  errors  occur  be- 
cause the  input  signal  cross- 
es the  hysteresis  window 
limits  too  many  or  too  few 
times.  We  saw  in  Fig  3(b) 
that  a  signal  will  fail  to  in- 
crement the  DCA  if  it  does 
not  cross  both  limits  of  the 
hysteresis  window,  causing 
too  low  a  count 

Fig.  6(a)  shows  how  severe 
ringing  on  a  signal  can  cre- 
ate extra,  spurious  counts  of 
the  DCA  if  the  trigger-level 


control  is  adjusted  so  that 
the  ringing  portions  of  the 
signal  cross  the  limits,  creat- 
ing additional  "input"  puls- 
es, a  two-count  error.  The 
cure  is  to  adjust  the  trigger- 
level  control  so  that  the  ring- 
ing portions  of  the  wave- 
form fall  outside  the  win- 
dow limits— see  Fig.  6(b). 

The  same  problem  exists 
on  sine-wave-input  wave- 
forms (Fig.  7)  that  have  a 
large  amount  of  harmonic 
distortion.  The  cure  is  the 
same,  however.  Readjust 
the   trigger- 1  eve  I   control   so 


NOISE  BAN 


HYSTERESIS 
WiKOCn 


DOES  NOT  CROSS 
THRESHOLDS 


Fig,  10.  Noise  band  along  a      Fig,  11(a).  Successive  cycles 
shallow-slope  waveform.  with  varying  amplitudes, 
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that  it  is  operating  over  a 
lower  portion  of  the  wave- 
form. 

Similarly,  impulse  noise 
riding  on  the  signal  can  have 
an  amplitude  sufficient  to 
cross  both  limits  of  the  hys- 
teresis window.  An  example 
of  this  phenomenon  is 
shown  in  Fig.  8,  in  which  a 
pulse  in  a  symmetrical  wave 
train  is  carrying  impulse- 
noise  artifacts.  In  the  case 
shown,  the  noise  bursts 
cross  the  window  limits  and 
thereby  force  the  trigger 
output  to  create  extra  pulses 
instead  of  just  one, 

Once  again,  the  correc- 
tion requires  readjustment 
of  the  trigger-level  control 
to  a  point  further  down  the 
waveform.  In  the  case  of  a 
non-square  wave,  the  noise 
may  appear  on  the  leading 
or  trailing  edges  and  still 
cause  the  problem.  Fig.  9 
shows  the  proper  and  improp- 
er positions  for  the  hyster- 
esis window  on  such  a  wave- 
form. 

Note  that  filtering  of  the 
noise  is  not  usually  feasible 
because  of  the  bandwidth 
requirements  of  the  input 
amplifier. 

Fig.  10  shows  a  type  of 
noise  error  that  is  particular- 
ly troublesome  on  period 
measurements.  In  this  ex- 
ample, noise  rides  on  a  sig- 
nal that  has  a  shallow  slope, 
and  so  creates  a  band  of  un- 
certainty around  the  signal. 
The  trigger  circuit  should 
produce  a  high  output  when 
the  signal  crosses  the  upper 


TIME 


F/g.  1 1(b).  Other  cycles  with 
varying  amplitudes. 


limit   and   drop    low   again 

when  the  signal  crosses  the 
lower  limit,  but  noise  im- 
pulses adding  to  or  subtract- 
ing from  the  signal  ampli- 
tude could  provide  prema- 
ture or  delayed  trigger  tran- 
sitions. The  correct  duration 
of  the  trigger  output  pulse  in 
Fig.  1 0  is  It*  —  t2),  but  under 
worst-case  conditions  the 
actual  duration  may  be  as 
much  as  (t6  —  tT),  and  that 
amount  represents  a  consid- 
erable error 

The  solution  for  this  prob- 
lem is  to  cause  the  signal  to 
slew  through  the  hysteresis 
band  as  rapidly  as  possible. 
Two  methods  can  be  used  to 
implement  this  solution. 
One  is  to  narrow  the  window 
by  adjusting  the  trigger-am- 
plitude control,  and  the 
other  is  to  increase  the 
waveform's  slope  by  pream- 
plification. 

On  some  types  of  signal 
waveform  it  is  sufficient  to 
adjust  the  trigger-level  con- 
trol so  that  the  counter  trig- 
gers on  the  steepest  portion 
of  the  waveform,  On  sine 
waves,  for  example,  this 
point  occurs  at  zero  cross- 
ings, but  on  other  wave- 
forms it  may  occur  else- 
where on  the  signal. 

One  final  type  of  signal- 
related  problem  involves 
the  case  where  successive 
cycles  have  varying  ampli- 
tudes. You  can  position  the 
trigger  so  that  it  satisfies 
some  of  the  cycles— see 
Figs.  11(a)  and  11(b)— but 
others  fall  outside  of  the 
hysteresis  window.  Again, 
the  solution  may  be  reset- 
ting the  trigger  control. 

How  Much  Sensitivity? 

It  is  possible  that  a  system 
can  have  too  much  sensitivi- 
ty. While  that  statement 
may  seem  heretical,  there 
comes  a  point  where  the  sen- 
sitivity is  too  great  because 
it  permits  noise  or  distortion 
artifacts  to  cross  the  win- 
dow limits.  In  some  cases, 
therefore,  our  "fix"  for  cer- 
tain problems  is  to  reduce 
the  sensitivity  or  insert  an  at- 
tenuator into  the  line. I 


Advanced  Computer  Control 


.  for  your  repeater 


The    RC-850    provides    the    most    advanced 

technology  available  in  repeater  control.  With 
"designed  for  the  future"  architecture  that  allows 
upgrade  through  software  so  that  it  will  never  be 
obsolete.  Complete  remote  program mability  with 
E2PROM  via  Touch-Tone""  or  your  personal  com- 
puter. Offering  unique  features  including  the 
highest  quality  synthesized  speech  and  fully 
automatic    scheduled    operation.    Plus    voice 


response  metering,  synthesized  remote  base 
operation,  paging,  mailbox,  and  the  most  ad- 
vanced autopatcn  available  —  anywhere!  De- 
signed for  reliable,  consistent,  enjoyable  operation 
in  any  system.  Field  proven  in  hundreds  of 
commercial  and  amateur  repeater  installations. 
The  RC-850  will  always  be  the  leader  in  high 
performance  repeater  control. 

Available  from  $1195** 


The  RC-85 
Repeater  Controller 

The  RC-850's  "little  brother"! 
Remotely  programmable  ID'S, 
command  codes,  auto-dial 
numbers,  timers,  and  more. 
The  RO-85  controller  includes  ,    , 

many    of    the    features    pio- 
neered by  ACC  such  as  syn-  ** 
thesized  speech,  remote  base,  paging,  and  more,  Now  any  repeater  budget  can  afford  the  benefits  of 
an  ACC  controller!     All  just  $895  (board)  or  $995  (rack  mount)* 


The  ITC-32  Intelligent  Touch-Tone 

Control  Board 

Remote  control  at  your  finger- 
tips with  28  commandable 
outputs,   plus  alarms,  re- 
peater and  remote  base 
control  functions,  re- 
sponse messages, 
and    more.    An 
ideal    building 
block  for  your 
repeater. 
An    easy 
way  to  add 
a    remote 
base  to  your 
system.    Or 
even    to    re- 
motely   control 
your  home. 

Only  $389 


NEW  PRODUCTS 

DVR  128  •  Digital  Voice  Recorder—  Solid  state 
voice  storage  and  playback  for  remote  recording 
of  ID'S  and  announcements,  voice  mail,  and  user 
diagnostics. 

IVS  6/12  •  Intelligent  Voting  System  —  Six  or 
twelve  channel  voting  with  DTMF  remote  control. 
In-band  signal  quality  evaluation,  audio  equaliza- 
tion, and  activity  logging. 

ShackMaster™  —  Remotely  control  your  home 
station  using  Touch- Tone  commands  over  the  air 
or  over  the  telephone.   Patch  yourself 
through  your  home  equipment  onto 
the  HF  bands,  and  to  VHF  and 
UHF  frequencies. 

includes  a  one  year  limited  warranty 
^Includes  a  two  year  limited  warranty 


**127 


Call  us  for  more  information  on  our  complete  line  of  amateur  and 
commercial  repeater  control  products. 


10816  Northridge  Square,  Cupertino,  CA  95014   (408)  749-8330 


occ 


advanced 
computer 
controls,  inc 


**  S&e  List  of  Adv&rtls&rs  on  page  98 
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Petef  H.  Putman  KT2B 
64  Burnham  Road 
Morris  Ptaim  N/  07950 


Elementary,  My  Dear: 

Watts  'n'  Swr 

Stop  guessing.  Build  this  no-nonsense  VHF/UHF  wattmeter 

and  save  your  hard-earned  cash. 


Here's  a  project  every- 
body can  use— a  cheap, 
reliable  wattmeter  that  can 
be  used  anywhere  from  50  to 
500  MHz.  It  uses  an  etched- 
line  circuit  for  coupling  and 
has  two  power  ranges.  Addi- 
tion ally,  it  can  be  calibrated 
to  measure  swr  as  well! 

The  idea  for  this  project 
grew  out  of  discussions  the 
Split  Rock  ARA  had  back  in 
1980  concerning  a  possible 
club    project    Among    the 


many  ideas  kicked  around 
was  one  for  such  a  wattme- 
ter, although  at  the  time  an 
unrealistic  figure  of  $15,00 
for  the  total  cost  was  antici- 
pated. As  expected,  the  proj- 
ect never  got  off  the  ground. 
I  stuck  with  the  concept 
and  over  the  years  tinkered 
with  various  designs.  Some- 
where in  the  past  I  had  stum- 
bled upon  a  circuit  that  used 
an  etched  transmission  line 
and  coupler,  so  a  trip  to  the 


Front  view  of  wattmeter. 
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technical  archives  in  the  at- 
tic revealed  what  I  needed. 
The  big  problem  was  that 
the  etched  line  was  nowhere 
near  50  Ohms!  This  wouldn't 
do  at  all.  After  all,  what 
good  is  a  500-Ohm  watt- 
meter? 

Additional  research  re- 
vealed that  the  dimensions 
of  a  50Ohm  stripline  etched 
on  G-10  epoxy  board  were 
close  to  1/10  inch  in  width, 
with  any  length  usable,  After 
confirming  this  with  Steve 
Katz  WB2WIK,  I  began  care- 
fully etching  test  boards  in 
the  darkroom  using  precision 
rulers  and  masking  material 
cut  with  an  X-acto®  knife. 

After  about  four  proto- 
types, a  board  was  pro- 
duced which,  when  con- 
nected between  two  type 
BNC  connectors  (using  the 
unetched  side  of  the  board 
as  a  ground  plane},  exhibited 
no  reflected  power  on  a  Bird 
Model  43  wattmeter  con- 
nected in  series  and  termi- 
nated at  50  Ohms.  Voila!  I 
had  done  it,  Now  to  the  nuts 
and  bolts  of  the  circuit! 

I  should  clarify  any  addi- 
tional comments  by  saying 


that  this  unit  is  really  a  bi-di- 
rectionai  coupler.  As  such,  it 
can  be  used  to  measure  swr 
or  power— whichever  you 
prefer  It  samples  a  small 
amount  of  rf  on  the  trans- 
mission line  through  a  cou- 
pling line  which  is  termi- 
nated in  the  middle,  At 
either  end,  type  1 N60  diodes 
are  used  to  rectify  this  small 
sampled  voltage.  Add  a  few 
switches,  pots,  and  a  meter 
and  that's  it!  Period. 

As  I  just  mentioned,  rf  en- 
ergy traveling  on  the  50Ohm 
section  from  input  to  output 
is  sampled  by  the  —  30-dB 
coupler— sort  of  like  wind- 
ing a  link  coupling  at  HF  fre- 
quencies. D1  and  D2  can  be 
almost  any  kind  of  point- 
contact  diode,  but  the  best 
choice  would  be  a  1 N60  due 
to  the  better  performance 
characteristics  at  VHF/UHF, 

The  sampled,  rectified  dc 
voltage  is  then  routed  to  R2 
or  R3  via  SPOT  switch  SI. 
These  two  potentiometers 
set  power  ranges  or  can  be 
used  to  set  frequency  ranges. 
Note  that  as  with  most  watt- 
meters that  use  coupling 
lines,  the  degree  of  coupling 


TO  CHASSIS 
SO  "239 


TO  SI  A 


THESE  HOLES  SOLDER 
THROUGH  TO  GROUNDPIANE 

Fig.  7.  PC-board  overlay  for  parts. 


>TO    SO- 233 


TO   SIB 


rises  with  the  frequency  cho- 
sen and  decreases  with  a 
lower  frequency,  so  that  dif- 
ferent readings  will  be  evi- 
dent on  different  bands  for 
the  same  power  level  mea- 
sured. 

Also  note  that  while  the 
actual  power  measurement 
and  its  relation  to  the  meter 
scale  is  a  function  of  a  loga- 
rithm, the  relation  between 
decades  of  measurement  is 
a  linear  function.  This  allows 
the  use  of  one  meter  scale 
on  any  band.  Power  levels 
up  to  500  Watts  can  be  mea- 
sured accurately  with  this 
unit— typically  within  10% 
of  a  Bird  43  — but  I  haven't 
tried  anything  higher  Tef- 
lon™ board  would  be  a  bet- 
ter choice  for  higher  power 
levels, 

R1  on  the  sampling  line 
functions  as  a  termination, 
and  you  may  have  to  tinker 
with  it  a  bit  to  determine 
coupling  characteristics.  I 
found  a  value  of  27-33 
Ohms  to  be  fine.  CI  and  C2 
function  as  rf  bypass  capaci- 
tors, The  best  way  to  mount 
the  PC  board  is  to  suspend  it 
between   two  connectors  — 


\ 


1 

2 


either  type  S0239  or  BNC 
female.  Use  finger  stock  or 
braid  to  make  a  good  con- 
nection from  the  ground  lug 
to  the  backside  of  the  PC 
board. 

I  would  suggest  installing 
the  meter  in  the  case  first  be- 
fore doing  anything  else  A 
recommended  unit  would  be 
the  Radio  Shack  #270-1751, 
50-jtA  movement  Ifs  inex- 
pensive and  has  a  big  scale 
that  is  easy  to  modify.  Next, 
mount  the  two  switches.  Si 
and  S2,  on  either  side  of  the 
meter  face,  Prepare  the  PC 
board  with  all  components 
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f\g,  3.  Meter  scale  for  Radio  Shack  50-fiA  meter. 


Fig.  2.  Master  art  for  PC  board. 

as  shown  in  Fig,  1,  along  with 
appropriate  lengths  of  wire 
to  connect  to  each  switch, 
Install  the  side  connectors 
of  your  choice  along  with 
about  1"  of  braid  or  finger 
stock  for  the  ground  connec- 
tion. Finally,  install  the  com- 
pleted PC  board  by  suspend- 
ing it  between  the  center 
pins  on  the  connectors  and 
then  soldering  the  center 
pins  to  the  50-Ohm  etched 


line.  Solder  the  braid  to  the 
back  of  the  double-sided 
board. 

Calibration  can  be 
achieved  with  use  of  a 
known,  accurate  bridge  or 
wattmeter,  such  as  a  Bird 
Model  43  or  similar  unit.  Set 
the  unit  up  to  the  ranges  you 
desire  by  adjusting  the  ten* 
turn  pots,  R2  and  R3,  For  ex- 
ample, you  may  wish  to 
measure  the  output  of  two 
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Fig.  4.  Schematic 
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ROUTE  206-RD  10 

VINCETOWN  N.J. 

08088 


DISCOVER  THE  ULTIMATE 
POTENTIAL  OF  YOUR  STATION 

609-268-81 66 


Parts  List 

D1 ,  D2 

1N60-type  diode  or  similar 

Radio  Shack 

10®  .99 

m 

33-Qhm,  lA-Watt  resistor 

Radio  Shack 

5®  .39 

R2,  R3 

15- turn,  a/4*Wattf  500k  pot 

Jameco  #43P 

$1.19 

S1,S2 

SPOT  Miniswiteh 

Jameco#JMT121 

$1.49 

C1 ,  C2 

.001  disc,  50  volts 

Radio  Shack 

2  @  .39 

J1.J2 

SO-239  connectors 

Nemal  Elect. 

$  J9 

M1 

5(HiA  movement 

Radio  Shack 

$8.95 

Case 

LMB  TF-780  case 

(distributor) 

$&80 

mobile  rigs;  one  with  25 
Watts  at  146  MHz  and  one 

with  10  Watts  at  440  MHz, 
Or,  if  you  wish,  you  can  add 
additional  trimpots  for  addi- 
tional ranges. 

I  have  included  in  Fig,  3  a 
template  for  a  wattmeter 
scale  that  can  be  used  in* 
stead  of  the  50-jiA  scale  on 
the  meter.  Remove  the  me- 
ter face  carefully,  using  a 
screwdriver  to  pry  it  off. 
Next  using  extreme  care  not 
to  bend  the  meter  move- 
ment work  a  small  knife  or 
screwdriver  under  the  metal 
scale  on  the  unit  Pry  gently 
around  the  corners  until  it 
pops  free,  then  slide  it  out 
Use  this  metal   scale  as  a 


$21.46 

template  to  cut  the  supplied 
scale  to  size.  Reinstalling 
the  new  scale  is  easy  since 
Radio  Shack  uses  double- 
sided  tape  on  the  face  to 
hold  the  factory-supplied 
scales,  Snap  the  cover  back 
on  and  you're  in  business. 

As  was  stated  before,  ac- 
curacy has  been  measured 
to  within  10%  or  better  of  a 
Bird  43  on  the  desired  fre- 
quency. If  you  want  vou 
can  remove  the  meter  and 
remote  it  leaving  the  cou- 
pling unit  in  its  own  box. 
This  could  be  handy  for  mo- 
bile installations!  If  there  is 
interest  I  can  supply  etched, 
drilled,  and  plated  PC  boards 
for  $10.00  each.B 


here  is  the  next  generation  Repeater 


MARK  4CR 


In  1978  we  created  the  first  micro- 
processor based  repeater  and  here  is  its 
successor  the  incomparable  MARK4CR. 
Of  course  it  has  autodial  and  tail  mes- 
sages, after  all,  we  invented  those 
features.  Sure  it  has  autopatch,  reverse 
patch  and  built-in  ID.  But  hold  on  -  it 
also  has  Message  Master TW  real  speech 
and  receiver  voting.  Its  all  new  receiver 
puts  7  large  helical  resonators  up  front 
for  extremely  high  dynamic  range.  Yes, 
MARK  4CR  is  the  next  generation! 


^49 


•  Unlimited  vocabulary  speech  messages  in  your  own  voice 

•  Hundreds  of  tone    access  functions,  many  with  time-of-day  setting 

•  All  vnal  parameters  can  be  set  remotely  by  tone  access 

•  Two  phone  lines  and  dozens  of  input/ output  control  lines 

•  4  channel  receiver  voting  plus  full  linking  capability 

•  Bus  structured  design  for  easy  hardware/ software  expansion 

•  "Overload  proof"  receiver  with  7  large  helical  resonators 

•  Our  famous  MCS  squelch,  often  called  the  best  in  the  business,  is 
now  even  better  with  automatic  fast/ slow  switching 


*"*  *«  «*HTli 


2    T 


mm, 


*    *>T~ 


MICRO  CONTROL  SPECIALTIES 

23  Elm  Park,  Groveland,  MA  01834      (617)  372-3442 


^ MA/ COM 

INCORPORATED 

AUTOMATIC 
ANTENNA  MATCHER 


/ 


MAXCONT 


£ 


i    v    l    *    »    ■■    a    #    I     T    *    » 


HtOH   SPECS    AUT£W4TlC 
A*TE«f*l*  HATCKfn 


200 


WATTS  r*I*P. 


.3   14   TO   HK2r 


J 


ONE  ANTENNA  .3  TO  70  MHZ. 
VSWR  1.5:1  OR  LESS 

UNEXCELLED  FOR  "FREQUENCY  HOPPING" 


*  NO  MOVING  PARTS  ! 

*  5  YEAR  WARRANTY  ! 

*  INSTANT  MATCHING  ! 

*  50  OHM  INPUT  ! 

*  LOW  NOISE  ! 

*  DIPOLE  ! 

*  MARINE  ! 

*  AMATEUR  ! 


*  100%  SOLID  STATE  ! 

*  NO  CONTROL  LEADS  ! 

*  LIGHTWEIGHT  ! 

*  HIGH  EFFICIENCY  ! 

*  200  TO  2KW.  P.E.P.  ! 

*  LONG  WIRE  ! 

*  MILITARY  ! 

*  AVIONICS  ! 


*  NOW  IN  USE  ON  THE  FOLLOWING  NAVY  VESSELS  * 

*  USS  ENTERPRISE  *  USS  HECTOR  *  USS  SARATOGA  *  USS  PHOENIX  *  USS  PRAIRIE 

*  USS  LEXINGTON,  AND  US  NAVY  M.A.R.S.  * 


// 


NEW  R.F.  GROUNDLESS  LONG  WIRE  MODELS 

NOW  AVAILABLE" 

CONTACT 

MAGNUM  DISTRIBUTORS  INC. 

1831  South  Dixie  Highway,  Pompano  Beach,  Florida  33060 
„s,  305-785-2002  •  Telex  514365  (English  FTL)  ^ 


+r  See  List  at  AttYeftl&&f&  on  page  98 
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FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 

to  7%  Amateur  Radio's  Technical  Journal 


YES 


Start  my  no-risk  subscription  today  and  send  me  12  issues  of  73  for  $19.97- 1  understand 
J  that  with  payment  enclosed  or  credit  card  order  I  will  receive  a  FREE  issue  making  a 
#  total  of  13  issues  for  $19.97. 


□  CHECK/MO 
Card  # 


DMC 


□  VISA 


DAE 


□  Bill  Me  $19.97  for  12  issues 
_Exp.  Date 


Signature, 


Name. 


AddressL 
City 


.State. 


■Zip. 


i  iinaJn  lit  Mexico  $22*97,  1  year  only*  liS  funds  drawn  on  t'S  bonk. 
Foreign  SiirUi-c  &2SJD0,  1  feat  DRry;  LIS  hind*  JrawTi  on  US  hattk< 
Foreign  iiirnutil  pleftM  inquire.  PEe(i»?  ilfc*  6  9  wvcfa  fbff  dcljverv. 
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Amateur  Radio's  Technical  Journal  £ 
PO  Box  931,  Farmingdale,  NY  11737  » 


2300  MHZ  MICROWAVE  DOWNCONVERTER 


*  Complete  Downconverter 

*  One  year  Warranty 

*  Surge  voltage  protected 

*  Choice  of  two  RF  Preamps 

*  Model  RP .  .  .  $65  ( 15  miles) 

*  Model  RP  +  .  .  $75  (25  miles) 


Send  check  or  money  order  to: 
K&S  ENTERPRISES 
Box  741  '1M 

Mansfield,  MA  02048 
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CALL  FRANK  WD5GZU,  JOE  KASROG 
OR  STEVEN  KA5SWI  FOR  QUOTES 
ON  OTHER  RELATED  PRODUCTS 
FOP  ORIGIN. 


Communications) 


Amateur 
Equipment, 
Accessories 
&  Antennas, 
Export  Anywhere 


COD  Available 


Hours:  8:30  a.m.  to  5:00  p.m.  Monday  thru  Friday 
9:00  a  m,  to  2:00  p.m.  Saturday  -  CST 
Prices  subject  to  change  without  notice, 


2317  Vance  Jackson  Rd. 
San  Antonio  TX  78213 


(51 2}  733-0334 
(Toll  free  number  800-531-5405) 


el***6* 


,  Inc. 
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P.O.  BOX  11535 
TAMPA,  FL  33680 

Ph.   813/677-7144 

WRITE 
or 
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FOR 

THE  WESTERN 

HEMISPHERES 

BEST  ENGINEERED 

TOWERS 

HIGH  STRENGTH  STEEL 
-hot  dip  galvanized 

inside  &  out 
after  fabrication- 


it* 


10AAODELS 


** 


40  ft.  to  85  ft. 


CRANKS  UP 


CRANKS  DOWN 


TILTS  OVER 


ORDER  DIRECT  FROM 

THE  FACTORY  AT 

♦DISCOUNTED  PRICES* 

Let  us  send  you 
our  catalogue, 
price  sheet  and 
Order  Form. 


*  See  List  of  Advertisers  on  page  98 
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NEW! 


Scanners 


M 


Communications     Electronics 

the  world's  largest  distributor  of  radio 
scanners,  introduces  new  models 
with  special  savings  on  all  radio 
scanners.  Chances  are  the  police, 
fire  and  weather  emergencies  you'll 
read  about  in  tomorrow's  paper  are 
coming  through  on  a  scanner  today. 
We  give  you  excellent  service  be- 
cause CE  distributes  more  scanners 
worldwide  than  anyone  else.  Our  ware- 
house facilities  are  equipped  to  pro- 
cess thousands  of  scanner  orders 
every  week.  We  also  export  scanners 
to  over  300  countries  and  military 
installations.  Almost  all  items  are  in 
stock  for  quick  shipment  so  if  you're 
a  person  who  prefers  fact  to  fantasy 
and  who  needs  to  know  whaf  s  realty 
happening  around  you,  order  your 
radio  today  from  CE. 

NEW!  Regency!  MX5000-E 

List  price  S599.95/CE  price  $359.00 
Multi-Band,  20  Channel  •  No* crystal  scanner 
Search  •  Lockout  *  Priority  •  AC/ DC 
Selectable  AmfrFM  modes  •  LCD  display 
World's  first  continuous  coverage  scanner 
Frequency  range:  25-550  MHz  continuous  coverage. 
Never  before  have  &o  many  features  come  in 
such  a  small  package.  The  Regency  MX5000 
mobile  or  home  scanner  has  continuous  cover- 
age from  25  to  550  MHz.  That  means  you  Can 
hear  CB,  Television  audio,  FM  broadcast  sta- 
tions, all  aircraft  bands  including  military  and 
the  normal  scanner  bands,  all  on  your  choice  of 
20  programmable  channels. 

Regency®  MX3000-E 

List  price  S319.95/CE  price  S1 79,00 
G- Bana\  3D  Channel  *  No-crystal  scanner 
Search  •  Lockout  *  Priority  ■  AC/DC 
Bands:  30-50,  144-174,  440-512  MHz. 

The  Regency  Touch  MX3000  provides  the  ease 
of  computer  controlled,  touch- entry  program* 
ming  in  a  compact-sized  scanner  for  use  at  home 
or  on  the  road.  Enter  your  favorite  public  service 
frequencies  by  simply  touching  the  numbered 
pressure  pads.  You" J I  even  hear  a  "beepM  tone 
that  lets  you  know  you've  made  contact 

In  addition  to  scanning  the  programmed 
channels,  the  MX3QQQ  has  the  ability  to  search 
through  as  much  as  an  entire  band  for  an  active 
frequency.  The  MX3000  includes  channel  1 
priority,  dual  scan  speeds,  scan  or  search  delay 
and  a  brightness  switch  for  day  or  night  operation. 

Regency®  Z30-E 

List  price  S279.95/CE  price  SI 69.00 
8-Band,  3D  Channel  •  No-crystal  scanner 

Bands:  30-50,  144-174,  440-512  MHz. 

Cover  your  choice  of  over  15,000  frequencies 
on  30  channels  at  the  touch  of  your  finger. 


Regency 

MX5QQO 


Regency®  C403-E 

List  price  S99.95/CE  price  S59.00 

5- Band,  4  Channel  •  Crystal  scanner 

Channel  indicator  LED  •  AC  only  •  Low  cost 

Bands:  30-50,  148-174,  450-470  MHz. 
Regency's  basic  scanner,  the  C403  gives  you 
the  excitement  of  police,  fire  and  emergency 
calls  at  a  budget  price.  It  can  tune  in  to  any  of 
five  public  service  bands  and  brings  the  signal 
in  loud  and  clear. ..on  any  of  four  possible 
channels.  It  comes  with  detachable  telescope 
antenna  and  AC  power  cord.  Order  one  crystal 
certificate  for  each  channel  you  want  to  receive. 

Regency®  HX1000-E 

List  price  S329,95/CE  price  S209,00 
6-Band,  30  Channel  »  No  Crystal  scanner 
Search  •  Lockout  *  Priority  »  Scan  delay 
Side  lit  liquid  crystal  display  •  Digital  Clock 

Frequency  range:  30-50.  144-174,  440-512  MHz. 
The  new  handheld  Regency  HX1 000  scanner  Is  fully 
keyboard  programmable  for  t  he  ultimate  In  versatil- 
ity. You  can  scan  up  to  30  channels  at  the  same  time. 
When  you  ac  t  i  vate  t  h  e  prio  rity  con  trol,  y o  u  a  u  t  om  at- 
icallv  override  all  other  calls  to  listen  to  your  favorite 
frequency,  The  LCD  display  is  even  sidelit  for  night 
use.  A  die-cast  aluminum  chasis  makes  this  the 
most  rugged  and  durable  hand-held  scanner  avail- 
able. There  Is  even  a  backup  Nthium  battery  to  main- 
tain  memory  for  two  years.  Includes  wall  charger, 
carrying  case,  belt  clip,  flexible  antenna  and  mead 
battery.  Order  your  Regency  H  XI 000  now* 

Regency®  R106-E 

List  price  $1  59.95/CE  price  $92.00 
5- Band,  10  Channel  *  Crystal  scanner  •  AC/ DC 
Frequency  range:  30-50,  14&174,  450-5  12  MHz. 
A  versatile  scanner,  The  Regency  R-106  is  built 
to  provide  maximum  reception  at  home  or  on 
the  road,  Rugged  cabinet  protects  the  advanced 
design  circuitry  allowing  you  years  of  depend- 
able listening, 

NEW!  Regency®  R1050-E 

List  price  S1 79.95/CE  price  S  109.00 
6-Band,  10  Channel  *  Crystal/ess  a  AC  only 

Frequency  range:  30-50,  144*174,  440-51 2  MHz. 
Now  you  can  enjoy  computerized  scanner  ver- 
satility at  a  price  that's  Less  than  some  crystal 
units.  The  Regency  Rl  050  lets  you  in  on  all  the 
action  of  police,  fire,  weather,  and  emergency 
calls.  You'll  even  hear  mobile  telephones. 

Programming  the  R1 050  tseasy*  Merely  touch 
the  keyboard  and  enter  any  of  over  15,000 
frequencies  on  your  choice  of  10  channels. 

Regency®  HX650-E 

List  price  $1 29,95/CE  price  $79.00 
5-Bandt  6  Channel  •  Handheld  crystal  scanner 

Bands:  30-50,  148-174,  450-512  MHz. 
Now  you  can  tune  in  any  emergency  around 
town,  from  wherever  you  are,  the  second  it 
happens.  Advanced  circuitry  gives  you  the 
world's  smallest  scanner  Our  low  CE  price  in- 
cludes battery  charger/A.C.  adapter. 

NEW!  Regency®  HX-650P-E 

List  Price  S189.95/CE  price  $104.00 

How,  Communications  Electronics  offers  a 
special  packaged  price  on  the  Regency  HX-650 
scanner  and  the  following  items  for  only  $1 04.00 * 
You  get  the  Regency  HX-650  scanner,  a  set  of  4 
AAA  ni-cad  batteries,  the  MA-506  carrying  case, 
six  crystal  certificates,  AC  adapter/chargerand 
flexible  rubber  antenna  for  only  $104.00  per 
package  plus  $10.00  shipping/ hand  ling.  To 
order  this  special  package,  use  CE  special 
order  number  HX-650P-E, 

QUANTITY  DISCOUNTS  AVAILABLE 

Order  two  scanners  at  the  same  time  and  deduct 
1%,  for  three  scanners  deduct  2%,  four  scanners 
deduct  3%,  frve  scanners  deduct  4%  and  six  or 
more  scanners  purchased  at  the  same  time 
earns  you  a  5%  discount  off  our  super  low 
single  unit  price. 
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NEW!  Regency1  MX7000-E 

List  price  S699.95/CE  price  $449.00 
tO-Band,  20  Channel  •  Crystalless  •  AC/ DC 

Frequency  range:  25-550  MHz  continuous  coverage 
andSQQ  MHz.  to  12  GHz.  continuous  coverage 
In  addition  to  normal  scanner  listening,  the 
MX7000  offers  CBr  VHF,  and  UHFTV audio,  FM 
Broadcast,  all  aircraft  bands  (civil  and  military), 
800  MHz  communications,  cellular  telephone, 
and  when  connected  to  a  printer  orCRT,  satellite 
weather  pictures. 

The  Regency  Touch  MX7000  provides  the 
ease  of  computer  controlled,  touch-entry  pro- 
gramming in  a  compact-sized  scanner  for  use 
at  home  or  on  the  road,  Enter  your  favorite  fre- 
quencies by  simply  touching  the  numbered 
pressure  pads.  You'll  even  hear  a  "beep"  tone 
that  lets  you  know  you've  made  contact, 

In  addition  to  scanning  the  programmed  chan- 
nels, the  MX7000  has  the  ability  to  search  through 
as  much  as  an  entire  band  for  an  active  frequency. 
When  a  call  is  received,  the  frequency  will 
appear  on  the  digital  display, 

Regency5  Z10-E 

List  price  S239.95/CE  price  S1 38,00 

6- Band,  to  Channel  e  No-crystal  scanner 

Priority  control  e  Search/ Scan  •  AC/ DC 

Bands:  30-50,  140-174.  440-512  MHz. 

Cover  your  choice  of  over  15,000  frequencies 

on  to  channels  at  the  touch  of  your  finger. 

OTHER  RADIO  ACCESSORIES 

B-4-E  i,2  V  AAA  Nl-Cad  baltwries  (sel  of  four} . , , SS-00 

A-1  35C-E  Crystal  certificate ,,....  $3.00 

A60-E  Magnet  rrtounl  mobile  antenna ..fmr $35  GO 

A70-E  Base  station  antenna  .....  t3S.OG 

AddS3.CC  s^iocing  tot  ft*  accessories  ordered  at  rre  same  tome 
Add  13  00  shipping  per  scanner  antenna. 

BUY  WITH  CONFIDENCE 

To  gat  the  fast  est  delivery  from  CE  of  any 

scanner  send  or  phone  your  order  directly  to 
our  Scanner  Distribution  GenierT  Be  sure  to 
calculate  your  price  using  the  CE  prices  in  this 
ad.  Michigan  residents  please  add  4%  sales  lax 
or  supply  your  tax  I.D.  number.  Written  pur- 
chase orders  are  accepted  from  approved  gov- 
ernment agencies  and  most  well  rated  firms  at  a 
10%  surcharge  for  net  10  billing,  All  safes  are 
subject  to  availability,  acceptance  and  verifica- 
tion. All  sates  on  accessories  are  final.  Prices, 
terms  and  specifications  are  subject  to  change 
without  notice.  All  prices  are  In  U.S.  dollars.  Out 
of  stock  items  will  be  placed  on  backorder 
automatically  unless  CE  is  instructed  differ- 
ently. A  55.00  additional  handling  fee  will  be 
charged  for  all  orders  with  a  merchandise  total 
under  $50.00.  Shipments  are  F.O.B.  Ann  Arbor, 
Michigan.  No  COD's,  Most  products  that  we  sell 
have  a  manufacturer's  warranty.  Free  copies  of 
warranties  on  these  products  are  available 
prior  to  purchase  by  writing  to  CE.  International 
orders  are  invited  with  a  S20.00  surcharge  for 
special  handling  in  addition  to  shipping  charges. 
Non-certified  checks  require  bank  dearance. 

Mall  orders  toi  Communications  Electron- 
ics,* Box  1002,  Ann  Arbor,  Michigan  48106 
U.S. A.  Add  $7,00  per  scanner  for  IXP.S.  ground 
shipping  and  handling  in  the  continental  U.S.A. 
For  Canada,  Puerto  Rico,  Hawaii,  Alaska,  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  U.S.  rates.  It  you  have  a  Visa 
or  Master  Card,  you  may  call  and  place  a  credit 
card  order.  Order  tofMree  in  the  US,  Dial 
800-52 1-4414.  In  Canada,  order  toIHree  by 
calling  800-221-3475.  Win  Telex  CE  anytime, 
dial  67 1  -01 55.  If  you  are  outside  the  U.S.  or  In 
Michigan  dial  31 3-973-8888.  Order  today. 

Scanner  Distribution  Center"  and  CE  logos  are  trade- 
marks o*  Communications  Electronics  Inc. 
t  Regency  is  a  federally  registered  trademark  of  Regency 
EleClronic&  Inc*  AD  *QS03S4-E 

Copyright  G  1984  Communication*  Electronic* 

Order  Toll  Free. . .  call 

1-800-521-4414 

COMMUNICATIONS 
ELECTRONICS"  ** 


Consumer  Products  Division 

816  Pfioem*  3  Bo  1002  O  Ann  Arbor  Michigan  43106  USA 
Call  TOLL- FREE  800-521*414  «  Outlfdf  U  S-A    31  3-97  J  SMS 
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NEW!  Bearcat'  201-E    Uniden"  PC33-E 


Products 

Communications    Electronics," 

the  world's  largest  distributor  of  radio 
scanners,  is  pleased  to  announce 
that  Bearcat  brand  scanner  radios 
have  been  acquired  by  Uniden  Corp- 
oration of  America  Because  of  this 
acquisition,  Communications  Elec- 
tronics will  now  carry  the  complete 
line  of  Uniden  Bearcat  scanners,  CB 
radios  and  Uniden  Bandit™  radar 
detectors.  To  celebrate  this  acqui- 
sition, we  have  special  pricing  on  the 
Uniden  line  of  electronic  products. 

Bearcat!  300-E 

List  price  S549.95/CE  price  $339,00 
7~ Band,  SO  Channel  •  Service  Search  •  No- 
crystal  scanner  •  AM  Aircraft  and  Public 
Service  bands,  •  Priority  Channel  •  AC/ DC 

Bands.  32-5Q,  11 8- 136  AM,  144*174.421-512  MHz 
The  Bearcat  300  is  the  most  advanced  automatic 
scanning  radio  that  has  ever  been  offered  to  the 
public.  The  Bearcat  300  uses  a  bright  green  fluo- 
rescent digital  display,  so  it's  ideal  for  mobile 
applications.  The  Bearcat  300  now  has  these  added 
features:  Service  Search,  Display  Intensity  Control, 
Hold  Search  and  Resume  Search  keys.  Separate 
Band  keys  to  permit  Jocfcin/locK-out  of  any  band  for 
more  efficient  service  search- 

Bearcat®  20/20- E 

List  price  5449.95,  CE  price  S269.00 
7- Band,  SO  Chanrtei  •  Crystal****  *  Searches 
AM  Aircraft  and  Public  Service  band*  «  AC/DC 
Priority  Channel  •  Direct  Channel  Access  *  Delay 

FrffQutncy  range  325Q.  118-136  AM.  144-174.42Q-S12  MHz. 

Find  an  easy  chair.  Turn  on  your  Bearcat  20/20 
and  you're  In  an  airplane  cockpit.  Listening  to  all 
the  air-to-ground  conversations.  Maybe  you'll  pick 
up  an  exciting  search  and  rescue  mission  on  the 
Coast  Guard  channel.  In  a  flash,  you're  back  on  the 
ground  listening  as  news  crews  report  a  fast 
breaking  story*  Or  hearing  police  and  fire  calls  rn 
your  own  neighborhood,  in  plenty  of  time  so  you 
can  take  precautions.  You  can  even  hear  ham  radio 
transmission,  business  phone  calls  and  govern- 
ment intelligence  agencies.  Without  leaving  your 
easy  chair.  Because  you've  got  a  Bearcat  20/20 
right  beside  it. 

The  Bearcat  20/20  monitors40  frequencies  from 
7  bands,  including  aircraft.  A  two-position  switch, 
located  on  the  front  panel,  allows  monitoring  of  20 
channels  at  a  time. 

Bearcat®  21 OXL-E 

List  price  S349.95/CE  price  S209,00 
6-Bandt  tB  Channel  *  Crystalless  *  AC/DC 

Frequency  range  32-50,  144-174,  421-572  MHz. 
The  Bearcat  21 OXL  scanning  radio  is.  the  second  gener- 
ation scanner  that  replaces  the  popular  Bearcat  210 
and  211.  It  has  almost  twice  the  scanning  capacity  of 
the  &earca?  210  with  18  channels  plus  dual  scanning 
speeds  and  a  bright  green  fluorescent  display  Auto- 
matic search  finds  new  frequencies.  Features  scan 
delay,  single  antenna  patented  track  tuning  and  more. 

Bearcat®  260-E 

List  price  S39995/CE  price  $249.00 
8-Band,  16  Channel  •  Priority  •  AC/DC 
Frequency  range  30-50,  138-174,  406-512  MHz. 
Keep  up  with  police  and  fire  calls,  ham  radio  operators 
and  other  transmission  while  youre  on  Ihe  road  with  a 
Bearcat  260  scanner.  Designed  with  police  and  ffre 
department  cooperation,  its  unique,  practical  shape 
and  special  two- posiiion  mourning  bracket  makes  hump 
mounled  or  under  dash  installation  possible  in  any 
veh«ie  The  Bearcat  260  is  So  ruggedly  buHt  for  mobile 
use  that  it  meets  military  standard  8 10c  curve  y  for 
vibration  rating.  Incorporated  in  its  rugged,  all  metal 
case  is  a  specially  positioned  speaker  delivering  3  watts 
of  crisp,  clear  audio. 


List  price  S279.95/CE  price  $179.00 

9- Band,  1 6  Channel  *  Crymtmliamm  •AC  only 

Priority  •  Scan  Delay  *  One  Kmy  Weather 

Frequency  range  30-50.  ll&'t3G  AM.  1 «6-  J  74. 420-5 1 2  MMi. 
The  Bearcat  201  performs  any  scanning  function  you 
COuld  possibly  want.  With  push  button  ease,  you  can 
prog  nam  up  to  16  channels  for  automatic  monitoring. 
Push  another  button  and  search  for  new  frequencies. 
There  are  no  crystals  to  limit  what  you  want  to  hear. 

NEW!  Bearcat®  180-E 

List  price  S249.95  CE  price  $149.00 
3-0**0,  to  Channel  *  Priority  •  AC  emiy 

Frequency  range:  30-50,  138-174,  406-512  MHz 
Police  and  fire  calls.  Ham  radio  transm  issions.  Business 
and  government  undercover  operations.  You  can  hear  it 
all  on  a  Bearcat  180  scanner  radJo.  Imagine  the  thrill  of 
hearing  a  major  news  event  unfold  even  before  the 
news  organizations  can  report  it  And  the  security  of 
knowing  what's  happening  in  your  neighborhood  by 
hearing  police  and  fire  calls  in  lime  to  take  precautions. 
There's  nothing  like  scanning  to  keep  you  in-the-know, 
and  no  better  way  to  get  scanner  radio  performance  at  a 
value  price  than  with  the  Bearcat  180. 

Bearcat®  100-E 

Ther  tirmt  no-  cry mtal  program  mabia  handheld  scan  rue  r. 

List  price  S449.95/CE  price  $234.00  SPECIAL! 
B- Band,  16  Channel  *  Liquid  Cry  mtal  Bimptay 
Search  •  Limit  •  Mold  *  Lockout  •  AC/DC 
Frequency  range:  3Q-5Q,  133-174,  406-512  MHz. 
The  world's  first  no-crystal  handheld  scanner  has 
compressed  inlo  a  3 '"  x  7"  x  1  V*"  case  more  scanning 
power  than  is  found  in  many  base  or  mobile  scanners. 
The  Bearcat  1 00  has  a  full  16  channels  with  frequency 
coverage  that  includes  ah  public  service  bands  {Low, 
High,  UHF  and  T  bands),  the  2-Meter  and  70  Cm. 
Amateur  bands,  pius  Military  and  Federal  Government 
frequencies,  it  has  chrome-plated  keys  tor  functions 
that  are  user  controlled,  such  as  lockout,  manual  and 
automatic  scan.  Even  search  Is  provided,  both  manual 
and  automatic  Wow.  what  a  Scanner* 

The  Bearcat  1 00  prod uces a u di o  po we r  ou tpu t  o 1 300 
milliwatts,  is  track-tuned  and  has  selectivity  of  better 
than  50  dB  down  and  sensitivity  of  0,6  microvolts  on 
VHF  and  1 .0  microvolts  on  UHF.  Power  consumption  ts 
kept  extremely  low  by  using  a  liquid  crystal  display  and 
exclusive  low  power  Integrated  circuits. 

Included  in  our  low  CE  price  is  a  sturdy  carrying  case, 
earphone,  battery  charger/ AC  adapter,  six  AA  m»cad 
batteries  and  flexible  antenna.  The  Bearcat  100  is  in 
stock  for  quick  shipment  so  order  your  scanner  today. 

Bearcat®  DX1000-E 

List  price  S649,95/CE  price  $489. OO 

Frequency  range  W  kHz  to  30  MHz, 
The  Bearcat  DX1 000  shortwave  radio  makes  tuning  in 
London  as  easy  as  dialing  a  phone-  It  features  PLL 
synthesized  accuracy,  two  time  zone  24-hc-ur  dig  i  la) 
quartz  clock  and  a  built-in  timer  to  wake  you  to  your 
favorite  shortwave  station.  It  can  be  programmed  to 
activate  peripheral  equipment  like  a  tape  recorder  to 
record  up  to  five  different  broadcasts,  any  frequency, 
any  mode,  while  you  are  asleep  or  at  work.  It  will  receive 
AM.  LSB.  USB,  CW  and  FM  broadcasts 

There's  never  been  an  easier  way  to  hear  what  the 
world  has  to  say.  With  the  Bearcat  DX1000  shortwave 
receiver,  you  now  have  direct  access  to  the  world. 

Uniden®  PC22-E 

List  price  S159.95/CE  price  $99.00 

The  Uniden  PC22  is  a 40  channel  AM  remote  mobile  CB 
radio,  it's  the  answer  for  today's  smalie  rears  whtch  dc 
always  provide  adequate  space  tor  mounting.  Since  ai( 
Ihe  controls  are  on  the  microphone,  you  can  slash  the 
"guts"  in  the  trunk.  The  microphone  has  up/down 
channel  selector,  digital  display.  TX/RX  indicator  and 
external  speaker  jack  Dimensions:  5%*"  W  x  7W  D  x 
AW  H.  13.6  VDC,  positive  or  negative  ground, 

QUANTITY  DISCOUNTS  AVAILABLE 

Order  two  scanners  at  the  same  time  and  deduct 
1%,  for  three  scanners  deduct  2%,  fourscanners 
deduct  3%,  five  scanners  deduct  4%  and  six  or 
more  scanners  purchased  at  the  same  time 
earns  you  a  5%  discount  off  our  super  low 
single  unit  price. 
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List  price  S59.95/CE  price  $44.00 
The  Uniden  PC33  boasts  a  super-compact  case  and 
Iront-panel  mike  connector  to  fit  comfortably  in  today's 
smarter  cars-  Controls:  Power  &  Volume,  Squelch; 
Switches  AHL.  Other  features  ot  the  PC33  include 
Graduated  LED  "S'VRF  Meter.  Digital  channel  indicator. 
Dimensions.  B'  Wx6"Dx1  V   H  ±136  VDC 

Uniden®  PC55-E 

List  price  S89.95/CE  price  £59.00 

The  full  featured  Uniden  PC55  front- panel  mike  con- 
nector makes  install  at  ton  easier  when  space  Is  a  factor. 
It  has  ANU  PA-CB,  Channel  9  and  RF  Gain  switches, 
LED  mS'/Hf  meter,  TX  litet  PA  &  external  speaker  jacks. 
Dimensions:  6'  W  x  6"  Dut^  H.  ±136  VDC. 

Bandit™  Radar  Detectors 

Now  that  everyone  else  has  taken  their  best  shot  at 
radar  detection,  the  Uniden  Bandit"  has  done  them 
one  better.. .with  ED.IXT  the  Electronic  Data 
Interference  Terminator  that  actually  edits-out 
false  alarm  signals. 

The  Bandit  55,  features  aconvenient  brightness/ 
dimmer  control  forcomtortableday  or  nightdriving, 
plus  a  handy  highway/city  control  for  maximum 
flexibility  wherever  you  drive.  The  Bandit  95  Remote, 
is  a  two-piece  modular  unit  that  lets  you  mount  the 
long-range  radar  antenna  behind  the  grill,  out  of 
view.  The  ultra-compact  control  unit  can  then  be 
Inconspicuously  tucked  under  the  dash  or  clipped 
to  the  visorOrder  Bandit  55-E  forS1 1 9,00  each  or 
the  Bandit  95-E  Remote  for  $139.00  each. 

OTHER  RADIOS  AMD  ACCESSORIES 

F  B-  E-  E  Ff  equency  Directory  for  Easlem  U.  S  A. . . . .  5  T  200 
FB-W-E  Frequency  Director/ for  Western  U.S.  A...  St  2.00 

BC-WA-E  Bearcat  Weather  AlerT -..♦,. 53500 

A60-E  Magnet  mount  mobile  antenna $3500 

A70-E  Base  station  antenna. ....♦, $35,00 

Add  S3. 00  shipping  for  all  accessories  ordered  at  the  same  time. 
Add  53.00  shipping  per  scanner  antenna. 

BUY  WITH  CONFIDENCE 

To  o}mt  the  fastest  delivery  from  CE  of  any 

product  in  this  ad,  send  or  phone  your  order 
directly  to  our  Scanner  Distribution  Center? 
Michigan  residents  please  add  4%  sales  tax  or 
supply  your  tax  LD.  number.  Written  purchase 
orders  are  accepted  from  approved  govern- 
ment agencies  and  most  well  rated  firms  at  a 
10%  surcharge  for  net  10  billing.  Ail  sales  are 
subject  to  availability,  acceptance  and  verifica- 
tion. All  sales  on  accessories  are  frnaL  Prices, 
terms  and  specifications  are  subject  to  change 
without  notice,  All  prices  are  in  U.S,  dollars.  Out 
of  stock  items  will  be  placed  on  backorder 
automatically  unless  CE  is  instructed  differ- 
ently. A  S5.00  additional  handling  fee  will  be 
charged  for  all  orders  with  a  merchandise  total 
under  $50.00.  Shipments  are  f.O.B,  Ann  Arbor, 
Michigan.  NoCOD's.  Most  products  that  we  sell 
have  a  manufacturer's  warranty.  Free  copies  of 
warranties  on  these  products  are  available 
prior  to  purchase  by  writing  to  CE  International 
orders  are  invited  with  a  S20.00  surcharge  for 
special  handling  in  addition  to  shipping  charges. 
Non-certified  checks  require  bank  clearance. 
Mall  orders  to:  Communications  Electron- 
icsr  Sox  1002,  Ann  Arborf  Michigan  48106 
US.  A.  Add  $7,00  per  scanner,  radar  detector  or 
CB  or  $1 2.00  per  shortwave  receiver  for  U.P.S. 
ground  shipping  and  handling  in  Ihe  continental 
LLS.A.  For  Canada,  Puerto  Rico,  Hawaii,  Alaska, 
or  APO/FPO  delivery,  shipping  charges  are 
three  times  continental  U.S.  rates.  If  you  have  a 
Visa  or  Master  Card,  you  may  call  and  place  a 
credit  card  order.  Order  toll-free  in  the  U.S.  Dial 
800-521-4414.  In  Canada,  order  toll-free  by 
calling  800-221-3475,  WUI  Telex  CE  anytime, 
dial  671  -01 55.  If  you  are  outside  the  U.S.  or  in 
Michigan  dial  313-973-8888.  Order  today, 

Scanner  Distribution  Center1"  and  CE  logos  are  trade- 
marks of  Communications  Electronics!"  Ad#  0701 84~E 
T  Bearcat  ts  a  registered  trademark  of  Uniden  Corporation. 
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Don  farvis  VE2DWC 
30  Samm&hill  Avenue 
Poime  Claire,  Quebec  H9R  2K4 

Canada 


Boh  Peppef  VE2AQ 
Apt.  291,  455  32nd  Avenue 
Lachine,  Quebec  H8T  1Y2 
Canada 


Perfect  Timing 


Proud  of  your  repeater?  Construct  this  multi-talented  identifier 

and  tell  the  world  your  who,  what,  and  where. 


Does  the  world  really 
need  a  new  repeater- 
identifier  circuit  or,  for  that 
matter,  a  new  timer  circuit? 
Why  a  new  one  when  so 
many  good  designs  abound? 


Well,  it  was  a  combination 
of  circumstances  and  specif- 
ic needs  which  don't  seem 
to  be  satisfied  with  the  exist- 
ing designs. 

Bob's    2-meter    repeater, 


Identifier-timer  hoard. 
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VE2BC,  shares  a  site  with  a 
commercial  machine,  one 
of  several  run  by  the  opera- 
tor. Said  gentleman  was  ad- 
vised by  the  DOC  (Canada's 
version  of  the  FCC)  that  all 
his  transmitters  (20  plus) 
must  henceforth  incorpo- 
rate identifiers.  Knowing 
that  the  commercial  models 
would  cost  him  a  minimum 
of  $500  each,  he  appealed 
to  Bob  for  an  amateur  (read 
"low-cost")  solution  to  his 
problem. 

At  about  this  point  in 
time,  VE2DWC  developed  a 
need  for  an  identifier-timer 
for  a  proposed  10-CHz 
beacon.  This  would,  every 
few  minutes,  send  the 
beacon  callsign  plus  a  mes- 
sage giving  the  location  and 
a  QSL  address  for  reception 
reports.  This  message  would 
require  about  200  diodes 
to  program  a  conventional 
scanning  identifier,  requir- 
ing enough  board  acreage  to 
grow  corn  as  a  sideline.  This, 
plus  the  thought  of  install- 
ing a  smaller  number  of 
diodes  in  20  or  more  boards, 
was  enough  to  convince  us 
that  programmable  read- 
only memory  (PROM)  was 


the  answer  to  both  require- 
ments. 

The  complication  of  build- 
ing a  PROM  programmer 
seemed  justified  by  the 
benefits  to  be  gained, 
VE2DWC  rashly  volun- 
teered to  undertake  this  part 
of  the  project  while  VE2AO 
did  the  identifier-timer  de- 
sign. Enough  said  about  this 
aspect  of  the  project,  except 
to  note  that  as  a  conse- 
quence of  this  we  are  now 
able  and  willing  to  burn 
PROMs  for  those  who  like 
the  design  but  don't  want  to 
go  to  the  bother  of  haywir* 
ing  together  their  own  pro- 
grammer. 

The  finished  identifier- 
timer  (the  term  seems  to  cry 
for  shortening  to  something 
like  identJ-Timer)  uses  six 
CMOS  chips,  a  256X4  (1K) 
bipolar  PROM,  a  monolithic 
voltage  regulator,  and  four 
transistors  on  a  board  three 
inches  square  to  generate 
CW  messages  up  to  256  bits 
in  length.  The  addition  of 
one  more  chip  can  increase 
this  to  512  bits.  Strapping 
options  allow  a  choice  of 
various    timing    options    or 


use  as  an  identifier  only.  If 
your  junk  box  is  as  bare  as 
ours  (at  least  when  it  comes 
to  the  particular  parts  that 
are  necessary)  and  you  end 
up  having  to  buy  all  the 
components,  the  total  cost 
should  not  exceed  25 
dollars. 

Construction 

Parts  placement  is  shown 
rn  Fig.  4  All  resistors  are  % 
Watt  and  are  mounted  flat 
to  the  board  except  for  the 
two  470-Ohm  resistors  on 
the  base  of  Q1;  these  are 
mounted  on  end,  transistor- 
radio  style.  The  20k  tone- 
level  potentiometer  is  a 
Helitrim  Model  91;  anything 
of  the  same  approximate 
size  and  lead  placement  will 
work.  The  lead  on  the  volt- 
age  regulator  should  be 
bent  at  right  angles  before 
mounting,  allowing  you  to 
secure  it  with  a  #4  screw  and 
nut  through  a  hole  in  the 
board  for  this  purpose. 

All  ICs  except  the  PROM 
were  soldered  in  place  on 
the  20  or  so  boards  manu- 
factured; no  failure  oc- 
curred which  would  have 
made  the  messy  job  of  re- 
moval necessary.  It  hardly 
seems  right  to  have  to  use  IC 
sockets  costing  more  than 
the  chips  that  go  in  them, 
but  this  does  necessitate 
buying  good  quality  chips 
with  minimal  failure  rates; 
the  choice  is  up  to  the  build- 
er A  16-pin  DIP  socket  was 
provided  for  the  PROM 
since  callsigns  do  change. 

Circuit  Description 

The  unit  is  divided  into 
two  functional  blocks:  the 
identifier  and  the  timer  cir- 
cuit The  identifier  will  be 
described  first,  since  it  is  the 
less  complicated  of  the  two. 
All  integrated  circuits  (ex- 
cept the  PROM  itself  and 
the  on-board  voltage  regu- 
lator) are  CD4XXXB  series 
CMOS 

The  identifier  Circuit 

The  basic  idea  of  the  iden- 
tifier is  centered  around  a 
256  X 4-bit    programmable 
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Fig.  1.  Identifier-timer  schematic  diagram. 


read-only  memory  contain- 
ing  the  previously-entered 
bit  sequence,  in  Is  and  0sf 

that  represents  the  message 
to  be  sent  in  Morse.  The  ad- 
dress lines  of  the  PROM  are 
scanned  in  sequence  by  a 
binary  counter  at  the  de- 
sired rate,  outputting  the 
stored  bits  which  are  used  to 
key  an  audio  oscillator 
which  rs  fed  to  the  repeater 
audio  line. 

The  counter  is  driven  by 

an  astable  multivibrator 
clock  which  runs  at  a  rate 
which  is  16  times  faster  than 
the  shortest  element  bit 
length,  equivalent  to  a  dot. 
For  a  speed  of  10  words  per 
minute,  the  element  length 
is  about  120  milliseconds; 
this  means  that  the  clock 
bits  are  about  75  milli- 
seconds, an  operating  fre- 
quency of  133  Hz  The  value 
of  R1  can  be  varied  to  pro- 
duce the  desired  speed; 
halving  the  value  will  dou- 
ble the  speed. 


A  word  about  the  feed- 
back resistor  used  on  this 
clock  and  the  timer  clock: 
Normally  it  should  have  a 
value  of  at  least  two  times 
the  R1  value  However,  the 
very  fast  rise  time  of  the  B 
series  CMOS  (on  the  order  of 
nanoseconds)  caused  erratic 
clocking  of  the  CD4020 
counters,  with  strange- 
sounding  results  in  the  CW 
output  or  inexact  time  inter- 
vals Reducing  the  value  of 
this  resistor  to  5600  Ohms 
cured  the  problem  when 
nothing  else  availed.  The 
problem  was  not  encoun- 
tered on  the  U2A/U2C  tone 
oscillator,  so  the  conven- 
tional value  was  used  here. 

The  clock  drives  U3,  a 
14-stage  CD4O20  binary  rip- 
ple counter.  The  Q4  to  Q11 
outputs  of  the  counter 
(divide  by  16  to  divide  by 
2048)  are  connected  to  the 
address  lines  of  the  PROM, 
addressing  memory  loca- 
tions 000  to  255  (00  to  FF 
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fig.  2.  Optional-message 
switch. 

hex)  in  sequence.  At  each 
step,  the  PROM  outputs 
four  bits  on  it*  9/10/11/12 
pins.  Only  one  of  these  bits 
is  used  in  a  memory  cycle, 
normally  bit  1,  but  any  one 
of  the  four  can  be  selected 
by  strapping  on  the  board. 
Alternative  messages  can  be 
programmed  in  bits  2  to  4  lo- 
cations, or  a  continuation  of 
the  message  in  the  256  bit  1 
locations,  using  the  optional 
memory  switch. 

A  tone  oscillator,  U2A/ 
U2C,  identical  to  the  count- 
er clock  except  for  the  op- 
erating frequency  (and  the 
use  of  NANDs  in  place  of 
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Fig.  3.  Circuit  hoard,  foil  side. 


NORs},  feeds  one  input  of 
the  U2B  two-input  NAND 
gate  The  bit  output  of  the 
PROM  feeds  the  other  input 
keying  the  tone  on  and  off  at 
the  output  of  U2B,  The  tone 
level  control  is  used  to  ad- 
just the  level  of  the  signal  in- 
to the  10k  series  resistor 
which  is  bridged  on  the  re- 
peater audio  line.  Sufficient 
level  is  available  to  cover 
the  majority  of  setups  likely 
to  be  encountered, 

A  number  of  the  counter 
outputs  are  made  available 


for  connection  to  a  reset  cir- 
cuit consisting  of  U2D  and 
U8D,  used  to  stop  the  opera- 
tion of  the  identifier  after 
the  programmed  message 
has  been  sent.  One  or  two  of 
these  outputs  are  strapped 
to  the  inputs  of  U2D  as  re- 
quired, the  two  inputs  being 
bridged  together  if  only  one 
output  is  used.  The  select- 
able message  lengths  are: 

•  maximum  64  bits:  strap  to 
output  pin  14* 

•  maximum  128  bits:  strap 
to  pin  1 5. 
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Fig.  4.  Circuit  board,  component  side.  *C1,  0*1  uF  if  required. 

**Tack-solder   TOOK   resistor   from    "'memory"  common   to 
ground,  on  front  or  rear  of  board: 
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•  maximum  192  bits;  strap 
to  pins  14  and  15. 

•  maximum  256  bits:  strap 
to  pin  1  fc 

The  RC  network  between 
U2D  and  USD  delays  and 
stretches  the  reset  pulse  ap- 
plied to  U7AP  avoiding  a 
possible  race  condition 
which  could  occur  because 
of  the  slow  reset  time  of  the 
U3  counter 

The  Timer  Circuit 

The  external  keying  input 
to  the  timer  uses  a  1  k  series 
resistor  when  keyed  from  a 
dry  circuit  (such  as  relay 
contacts).  When  keying 
from  the  collector  circuit  of 
a  transistor,  replace  this  re- 
sistor with  a  1N4148  small 
signal  diode  to  provide 
isolation  from  the  collector 
voltage. 

A  low  on  the  input  to  USD 
inverter  from  the  keying  line 
produces  a  high  on  its  out- 
put, starting  the  timer-clock, 
U5B/U5C,  a  third  astable 
multivibrator  circuit.  The 
following  USA  inverter  puts 
a  low  on  the  U6  4020  count- 
er reset  line  and  one  input  of 
U8C  NOR  gate.  This  low  en- 
ables the  counter  and  is  in- 
verted by  U8C  to  turn  on  the 
Q3/Q4  Darlington  pair,  key- 
ing the  PTT  line  to  ground. 
Q3/Q4  are  capable  of  driv- 
ing external  loads  up  to  12 
volts,  50  mA.  Relay  coils 
should  have  a  parallel  re- 
verse protection  diode  to 
prevent  voltage  spikes  from 
damaging  the  transistors. 

The  counter  clock  has  a 
normal  pulse  width  of  15 
milliseconds  The  three 
counter  outputs  provide 
timed  periods  of  30  millisec- 
onds, 30  seconds,  and  4  min- 
utes, which  are  the  intervals 
required  for  the  following 
modes  of  operation; 

•  Mode  1  (Straps  A,  C,  EP  C): 
Provides  COR  timeout  of  4 
minutes,  ID  after  30  sec- 
onds; will  continue  to  identi- 
fy every  60  seconds  even  af- 
ter timeout  as  an  indication 
that  the  keying  input  is  still 
seized. 

•  Mode  2  {Straps  A,  C  E.  H): 
Will  ID  after  30  seconds  and 


every  60  seconds  thereafter; 
no  timeout  function. 

•  Mode  3  {Straps  A,  D,E,  C): 
Same  as  mode  1  except  that 
ID  does  not  continue  after 
timeout 

•  Mode  4  (Straps  B,  C,  F,  H): 
Identifies  after  each  trans- 
mission, no  timeout  func- 
tion. 

•  Mode  5  [Straps  B,  C,  E,  HI 
Identifies  after  a  transmis- 
sion, but  only  if  the  keying 
input  has  been  seized  for  a 
minimum  of  4  minutes;  no 
timeout  function. 

U7A  and  U7B  D-type  flips- 
flops  act  as  latches,  storing 
the  state  of  the  counter  out- 
puts for  control  of  the  iden- 
tifier and  the  PTT  line,  When 
strap  C  is  inserted,  U7B  Q 
output  provides  the  timeout 
function  via  the  U8C  two4n 
put  NOR  gate.  Strap  H  is 
used  when  timeout  is  not  re- 
quired, relegating  U8C  to 
the  function  of  an  inverter 
for  the  keyed  output  of 
U5A.  _ 

The  U7B  Q  output  is 
used  (1 )  to  disable  the  ID  cy- 
cle on  timeout  (option  3),  (2) 
to  provide  an  ID  after  each 
transmission  (option  4),  or  (3) 
to  provide  an  ID  after  4  min- 
utes (option  5)r  by  clocking 
the  D  (data)  input  of  U7A 

U7A's  Q  output  is  tied  to 
the  base  of  Q2,  turning  on 
+  5  volts  to  power  the 
PROM  during  ID,  and  to  the 
base  of  Q3,  keying  the  PTT 
line  while^Jhe  ID  is  being 
sent.  The  Q  output  controls 
the  ID  counter,  starting  the 
address  count,  and  stopping 
it  when  reset  occurs  via 
U2D/U8D,  Time-delay  ca- 
pacitor CI,  0,1  uFr  should  be 
equipped  when  options  4  or 
5  are  used. 

When  the  USA  input  is  un- 
keyed,  the  input  (s)  of  U8C 
go  from  low  to  high,  remov- 
ing the  Q3/Q4  ground  from 
the  PTT  output.  The  same 
change  of  state  resets  the 
U6  timer  counter  and  the 
U7B  timeout  latch  and  stops 
the  U5  timer  clock. 

Voltage  Regulator  Circuit 

U1  is  a  Vi -Ampere,  5-volt 
regulator  chip  Heat-sinking 
of  the  package  is  not  neces- 
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MBA-TOR™ 
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Now  Available  for  the  Commodore  64  Computer  in  Two  Versions. 
MBA-TOR  64  Software  Package  Only,  at  $119.95  Suggested  Retail. 
MAP-64/2  Software  with  Self-Contained  Interface  $239.95  Retail. 

Just  Look  At  Some  Of  The  Features: 


CW  receive  and  transmit  at  5  to  99  wprn,  auto  speed  track  on  receive. 
7  bit  ASCII,  receive  and  transmit  at  110, 150  or  300  bauds, 
5  bit  Baudot,  receive  and  transmit  at  60,  67,  75, 100  or  132  wprn. 
TOR,  receive  and  transmit  ARQ  (Mode  A)  or  FEC  (Mode  B)  and  listen. 
Beacon  and  WRU  system,  includes  ORG  check  before  XML  wont  QRM 
Message  forwarding  system.  AUTO-AMTOR  still  functions  in  this  mode. 
Selects  command  menu. 
Selects  options  menu. 

+  Complete  precompose  split-screen  display  with  status  information. 
+  Complete  printer  control  including  SELCALL/WRU  printer  control. 

24-hour  clock,  shows  time  in  hours,  minutes  and  seconds. 

Allows  entry  of  your  callsign  for  auto  operations. 

Derived  from  your  callsign  automatically,  can  be  changed. 

Sets  ARQ  phasing  calls  from  1  to  99  seconds. 

Unshift  on  space,  toggles  on  or  off. 

Transmits  Morse  idle  character  during  breaks  in  KBD  activity. 

Transmits  RTTY  idle  character  during  breaks  in  KBD  activity. 

Produces  click  in  monitor  audio  when  any  key  is  pressed. 

Sends  carriage  return  the  first  space  after  65  characters. 

Sends  a  line  feed  after  each  carriage  return. 

Allows  the  beacon  to  bo  recorded  to  the  QSO  buffer  for  logging. 

Sends  CR/LF  if  there  is  a  space  In  the  last  5  positions  on  the  line. 

Automatic  transmit/receive  switching  during  QSO. 

Transmit  in  word  mode  (text  sent  on  space)  or  character  mode. 
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+  Break-in  buffer  on  all  modes,  toggle  QSO  buffer  on  or  off. 

+  CW  speed  lock  and  Farnsworth  low-speed  CW. 

+  10  soft-partitioned™  message  buffers  plus  direct  from  disk  or  tape. 

Allows  loading  of  message  or  QSO  buffers  from  disk  or  cassette. 
Word  processor  type  edit  functions  on  message  and  QSO  buffers. 
Allows  transmission  of  QSO  buffer  without  disk  or  cassette  systems. 
Allows  you  to  save  message  and  QSO  buffers  to  disk  or  cassette. 
Set  the  transmit  pre-type  buffer  to  any  size  you  like. 
Choose  among  any  of  16  colors  for  character,  screen  or  border. 
Lets  you  set  the  time  of  day  clock. 

+  Insert  QSO  station's  call  into  any  buffer  while  still  copying. 
+  Includes  a  complete  manual,  keyboard  overlays  and  cables  for 

the  AEA  Computer  Patch™  or  Micropatch™  Interface. 
+  For  more  information  call  AEA,  or  see  your  AEA  Dealer. 


Advanced  Electronic  Applications,  Inc. 

P.O.  BOX  C-2160  •  LYNN  WOOD,  WA  98036  •  (206)  775-7373  •  TELEX:  152579  AEA  INTL 
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V.H.R  POWER  AMPLIFIER 

"SPECIAL" 

MODEL  CM  10  LOW  BAND  VHF 


•  40  to  60  Mhz  —  tuneable 

•  8  to  15  watts  input 

•  Nominal  80  watts  output 

•  10  db  receive  pre-amp 

•  SSB5  CWf  AM  or  FM  modes 

•  Designed  for  commercial  telephone  interconnect 
and  commercial  low  band  FM 

•  Operates  with  13.6  V.D.C.  at  10  amps 


$139.95 

PRICE  INCLUDES  SHIPPING  IN  U.S.A. 


TERMS:  CHECK  OR  MONEY  ORDER  —  ALLOW  2  WEEKS  FOR 
PERSONAL  CHECKS  —  NO  CCD 


CLAIREMONT  INDUSTRIES  INC. 

7573  Convoy  Court  r  San  Diego,  CA  92111 
Phone:  (619)  268-3583       TLX/TWX  910  335  1281 


sary  since  the  standing  drain 
of    the    CMOS    circuitry    is 

very  low,  about  8  mA,  and 
the  heavier  load  of  the 
PROM  is  short  term  since  it 
is  turned  off  when  not  re- 
quired. This  feature  allows 


use  of  the  timer/identifier 
even  with  low-power-drain 
repeaters  operating  from 
solar  cells,  batteries,  etc. 
The  output  of  the  regulator 
is  set  at  52  volts  by  bringing 
the   common    lead   slightly 


Integrated  Circuits 
U1     78M05 
U2,5     CD4011B 
U3,6    CD4020B 
U4     PROM  (see  text) 
U7     CD4013B 
U3    CD4001B 

Transistors 

Q1     2N3906  PNP 
02,3,4,21^904  1^^ 


Capacitors 
3  0.01  UF 
5    0.1  uF 

1     1.0  uF 

Fig.  2  Message  Switch 
U9     CD4016 
1     100k  resistor 


Parts  List 

Resistors  (V*  Watt) 

1  27  Ohms 

2  470  Ohms 
1  1k 

1  1.8k 

2  5.6k 

3  10k 

2  47k* 

5  100k 

1  130k' 

1  470k* 

1  20k  PCB  mount  trimpot 

Diodes 
1     1N4148 

(or  2— see  text) 

Miscellaneous 
1     16-pin  DIP 

socket  (PROM) 


*  Values  shown  are  nominal  ones  for  clock-circuit  frequencies 
specified  in  text. 


above  ground  with  a  27- 
Ohm  resistor  This  offsets 
the  voltage  drop  of  about 
0.2  volts  through  the  PROM 
switch  and,  although  not 
strictly  necessary,  was  add- 
ed because  of  the  simplicity 
of  doing  so.  The  remainder 
of  the  circuit  runs  on  the  full 
5.2-volt  output.  The  input  to 
the  board  can  be  anything  in 
the  range  of  7  to  20  volts 
positive. 

Optional  Message  Switch 

This  feature  permits  mes- 
sages up  to  51 2  bits  in  length 

to  be  sent  by  switching  the 
PROM  output  to  an  alterna- 
tive track  after  the  first  256 
bits  have  been  transmitted. 
The  address  scan  of  the 
counter  is  recycled  for  the 
second  track.  The  switch  is 
mounted  on  a  piggyback 
board  over  the  main  PC 
board  and  may  be  made  of 
perfboard  or  any  other  suit- 
able material  A  PC  board  is 
not  really  necessary  be- 
cause of  the  simplicity  of 
the  circuit;  six  connections 
to  the  main  board  are  re- 
quired. 

A  CD4016  quad  analog 
switch,  of  which  three  sec- 
tions are  used,  is  the  base  of 
the  message  switch.  The 
MSC1  and  MSG2  outputs  of 
the  PROM  [or  any  two  as  se- 
lected) are  routed  through 
switches  1  and  2.  Switch  1  is 
normally  closed  via  a  high 
on  U9-13  from  the  +  5-volt 
line  through  100k.  Switches 
2  and  3  are  open  because  of 
a  low  condition  on  U9-5  and 
U9-6.  MSG1  is  routed  to  the 
output 

When  a  count  of  256  is 
reached,  U3-1  goes  high, 
turning  on  switches  2  and  3, 
MSG2  is  now  routed  to  the 
output.  The  closure  of 
switch  3  to  ground  pulls  the 
switch  1  control  line  low,  re- 
moving MSC1  from  the  out- 
put. The  address  lines  to  the 
PROM  recycle  through  all 
the  256  addresses  or  less,  de- 
pending on  the  reset  strap- 
ping, sending  the  second 
portion  of  the  message.  The 
reset-strapping  options  for 
messages  over  256  bits  long 
are: 


•  maximum  320  bits;  strap 
to  output  pins  1  and  14. 

•  maximum  384  bits:   strap 
to  pins  1  and  15, 

•  maximum  512  bits:  strap 
to  pin  2. 

The  circuit  could  presum- 
ably be  extended  on  the 
same  principle  for  message 
lengths  up  to  the  full 
1024-bit  capacity  of  the 
PROM;  however,  few  appli- 
cations would  require  mes- 
sages of  this  length.  The  av- 
erage repeater  ID  requires 
considerably  less  than  256 
bits. 

Programming 
Considerations 

The  circuit  as  designed 
uses  testate  256X4  PROMs 
such  as  the  Tl  24S10,  Stg- 
nectics  82S129,  National 
74S287,  or  their  equivalents, 
This  avoids  the  use  of  exter- 
nal pull-up  resistors  required 
with  open-collector-output 
versions  The  Tl  24S10, 
which  we  used,  requires  that 
you  burn  those  bits  which 
are  zeros  in  the  message; 
that  is,  you  burn  the  spaces 
and  skip  the  dots  and 
dashes.  Other  chips  may  re- 
quire the  opposite  condition 
to  this  and  it  is  best  that  you 
check  the  data  sheet  for  the 
one  you  are  using  before 
proceeding  to  program  it 

A  delay  of  three  or  four 
bits  should  be  programmed 
as  spaces  at  the  beginning  of 
the  message  to  allow  the 
PROM  voltage  and  the 
counter  to  stabilize,  avoid- 
ing missing  bits  in  the  out- 
put You  will  have  to  burn 
spaces  from  the  last  bit  of 
the  message  to  1  bit  beyond 
the  reset  point  selected  (at 
least  with  the  Tl  chip). 

To  ease  the  construction 
work  and  programming,  the 
authors  are  offering  as  a 
package  a  double-sided, 
pi ated-th rough  circuit  board 
plus  a  PROM  programmed 
with  the  message  of  your 
choice,  for  $10.00.  If  you 
have  any  queries  on  the  cir- 
cuit we  would  be  glad  to  try 
to  answer  them  as  best  we 
can.  An  SASE  [US  postage 
OK)  would,  as  always,  be  ap- 
preciated. ■ 
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ALL  ITEMS  ARE 
GUARANTEED   Oft   SALES 
PACE  REFUNDED. 

PRICES  ROB. 
HOUSTON 

PRICES  SUBJECT  TO 
CHANGE  WITHOUT 
NOTICE 

ITEMS  SUBJECT  TO 
PRIOR  SALE. 
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Electronics  Supply 

Call  for  Quotes        713-658-0268 
1508  McKinney    Houston,  Texas  77010 


ACCESSORIES 

SANYO  AA  NICADS  2  per  pack S4.00 

T    L  LJL       I     I     I  t^  P  hJI   J    ■■     i    ■■■    ■■■■<    ■  ■   I    ■    ibb    ia|    arilatavaa    r«irir«1Hhi    lltr  1^733  I  W      rO 

TRIPLETT  model  50  VGM 59.00 

FLUKE  77  auto-ranging  digital  multimeter...  115.00 

COBRA,  MAXON  49mhz  headset  units ,39,95 

ALPHA  DELTA  MACC-8  surge  protector,,.. 73,00 

ALPHA  DELTA  MACC-4  surge  prelector.... 54.00 

BENCHER  ST-1  BY-1  pOCfcJIei  block.  4295 

BENCHER  ST-2  By-2  paddle*  chrome,.. „,54.95 

w  lOfCV/rtC'  A  k.. .................................. ..HP5»   1UB 

BIRD  Wdttrnete?  #43  &  elements  in  stock ...... CALL 

COAX  SEAL per  roll. 2,00 

QSL  Card  holders for  60  cards 2,00 

TRIPPUTE  PR25  20  amp  12VDC  regulated  ,,,99,95 

TRIPPUTE  PR35  as  above  but  35  amp 169,95 

AMECO  preamps ...m..^--. ..,,,,+,. Less  iQfo 

HEIL  SOUND <Ab$S  10% 

TUBES 

VPC    O  *^QO  MfHHIHH ■■,,» mum,  7.7>J 

njM  4vO  ......  ..  ....  ,  ...  ■  .  ■■■■■  ...  ■■  ...  ■  .  ...  ■.■■■■.....  +  k  ,  *  *f  ■  **»«*-■<■  *  plW-vw 

tirTlQC    <3"Ji^Ufc .....,...,,..  M«*M  mmiKmxm.il  iTT.¥iJ 

Hard  to  find  tube^?  Try  us.._ CALL 

SURPLUS 

New  Guarntd-CDE  2POT  end  RCLAY  10A 5.00 

2.5/V1Q0QPIV  epoxy  diode 29c  ea  or  19.00/100 

COLLINS  F455J05  CW  Fllter(75A-4)  New 95,00 

if  we  advertised  ail  that  we  stock,  we  coutd  fill  more 
than  20  pages  like  this.  We  donl  print  a  catalog 
either,  we  save  the  money  so  we  can  pass  the  sav- 
ings on  to  you.  Call  us  for  arty  of  your  electronic 
needs,  we  hove  been  in  business  tor  a  long  timet 
and  our  customers  are  our  best  reference 

EQUIPMENT 

As  you  know,  Madison  te  an  authorized  dealer  for 
all  the  popular  equipment  lines  such  as  DRAKE, 
KENWOOD,  YAESU ICOM,  KDK\  TENTEC  SANTEC  etc 
BE  SURE  TO  CALL  US  FOR  A  PRICE  BEFORE  YOU  MAKE 
ANY  EQUIPMENT  PURCHASE.  WE  WOULD  LIKE  YOU  TO 
BE  OUR  CUSTOMER. 

KDK  FM4033    NEW  220mhz ..„„„„ 349,00 

KDK  FM2033 ...„..„..„ , 289.95 

SANTEC  ST142 +  +FREE  GOODS+  + 299.95 

JflPl  I   tW      £  I  *I*HAJP  IHH1H! ..................*..*.*.  iJE.OU.UU 

fcErtTr^^V^L'    " KiutW-"."." *m.....\y«U. 

TllfTfC  2591 ..£69.00 

YAESU  FT-20BR 239.95 

T  r^£  S?    '  \~  j£  M  \J  rV     ■  ■  ■  ■  ■  •  i  ■  ■  ■  ■  i  ^  I  If  t«  1 1  i  If  1 1  k  i  1 1 11 1  h  I  #  ■  V  >  I  V  I  f  I  f  P  »  ■  ■  *  VyrffTL  I 

|  VT  ItI       '   *mw*  "lj  fc*Tll      ||   iiiiiiniiliJti   kiiii   t  ■  t  ■  +  fa  ri   fa  ■  fa  fa  ■   ■  I  +  I  1  fa  ■   III   HIM  V'lLL 

TOKYO  HI  POWER  amps less  15% 

MIRAGE  amps less  12% 

VOCOMM  amps „. CALL 

TOKYO  HI  POWER  HC2000  tuner... 289.95 

TOKYO  HI  POWER  HC400L  tunef . „„,.,..  129.95 

TOKYO  HI  POWER  HC200  tuner.... ..89.95 

WM.  NYE  MB-V  3KW  tuner  &  ant  swtteh 489,00 

WM  NYE  46-6  phone  patch 

for  tCOM  (8  wire] _. 82.00 

BiAJJCAT  OX-1000 , 499  95 

BOOKS— We  stock  a  wide  selection  or  books  on 
Electronics,  Communications  and  Computers, 

SUPER  ClOSEOUT  SPECIAL-LIMITED  TIME  ONLY 
AE  A  AMT 1  a  great  way  to  make  any  computer  work 
AMIOR,  RTTY  and  CW.  The  Terminal  unit  and  the 
Softwear  In  one  package  Use  wfth  any  RS232  com- 
puter output  and  your  Modem  program  to  oper- 
ate  AMTDRL  RTTY  or  CW,  CW  board  and  SOFTWARE 
FOR  EITHER  THE  VTO20  Of  COM-64... 

WHILE  SUPPLIES  LAST S359.95 

AEA  MBARC    REAOERCOOE  CONVERTER.  25995 

POLICIES— MASTERCARD.  VISA  or  CQQ 
All  prices  FOB  Houston.  Texasf  except  as  noted, 
Prices  subject  to  change  without  notice,  subject  to 
prior  sale  Used  gear  sale  price  refunded  if  not 

satisfied.  Call  anytime  to  check  status  of  your  order. 


ANTENNAS 

ARX2*  V2S.  2MCV5,  ISOPOLE.. ....„.„.„. $39.95 

AA  9flO  Q^ 

P      1*T    P    IMI^IMM    (llll    Mil    lill    il>Uil    Hkllll    b<ll    lililtalb    IH    IIIHIil    i    IilU'TiT  \J 

402CD ,.„, 269.95 

«J     ■■'■< • .■■■<. lllH>lllltll*I.IIIIfllt!  htf    T-TJ 

Hustler  6ETV     , 139.95 

G7-144 t 119.95 

Butternut  HF6V.  80  thru  10  vertical 125.00 

HF2V...80  and  40  vertical  „„..„ .. 125.00 

7QOtfCV7..70cm  vertical  coUinear 39.00 

Barker  &  Williamson 

AV25  vertical  „ 90.00 

AR25  radial  kit  for  above 19.50 

AS160  (16080*40-20]  137' 11500 

ASB0  (80-40-20)  78* , 89.00 

AS40  (40-20-15-10)  40' , ,.,115.00 

AS20  (20H5  103  23' * 89.00 

HyGaln 

TH7DXX  429  95 

|   |     1    J     ■LJr/\--F>     >■  t  ■  i  *  i  i  ■■»  r  ■■  t  ■■■■>■■■■«■  ■  ■■«■■■  ■< >  i  >■■>■■■■■  ■   ■  .**-fcT  <    T"^ 

r  lOviluVi  ■.•iiii*ii-%fr«i tii« ■  ■-*»■  »*<■•+*■  * t-bt^Yi**. ■*■»■■..  .*«..VB. •■■iT-HTi-T'iJ 

r    I  \J  I    I    l      *#     4iiiiitii  +  itli»!lJti'i**114'itil»k-ilil+iiiiiii'itii  r  «  «■■»■!   |  *  ■      I  TT-  TU 
P    T-bH  II         I   £,J|%  ^■■^Hfl4#l-»lllll!ll4<IMI4l  +  l4-kl4l4l+tl4>ll4l*i4illil1-ll-l  i4"fTi  Tv 

NOTE:  HyGoin  accessories  shipped  prepaid  from 

the  factory  with  tower  orders. 

KIM  XT\AA  ^OQQ^ 

7-1.40  meter  rotary  dipole 156.00 

7-2. .2  element  40M  beam  , .349.00 

Director  kit  for  above  for  3  el.  40M 249.00 

2M14C„., .....„„ ,...88.00 

2M22C .„..,».. ..„......, 149  95 

9lUM/il  RY  00  0--i 

£.   \  W  I      I  \i  L.1_V\      ■   ■  e  ■  ■  ■  ■  «    '•M>*<fl1lJ1i|fll4YI'|--P»flfl4H»llll1lfl1f«'P''*1pT'l   Tv 

d32-3Dl_RX  119  95 

,1^^rJt      "V  ^ri^jyPJpr^      l|ii.J  -  .    -  -    .  _   -.  4  p  m  p>  #4  mm  m .m  m  F  •    p^km* 

435-t8C.tncr.  C$*2  &  432-16LB. 68.00 

inwn  Kulduck ., M. 17.00 

AEA  Hotrod  HR-1... , , 16.00 

VAUOR  mobile  anlennas  75-10M,  ea 2000 

AVANT1  ASP151  3G  thru  the  glass  2M 33.00 

ANTECO  2M...5/8  MAG  MOUNT,  compl 25.00 

METZ  SW-1  SWL  ANI.SOkhz  to  54mhz .,59.95 

MADISON  STOCKS  A  WIDE  SELECTION  OF 
ANTENNAS  ...  PLEASE  CALL  FOR  PRICES 
ROHN  50'  tower  consisting  of  4  sections  of  25G. 
1  section  of  25AG-2  or  25AS-3 ,269.00 

RwHN  rKjcOAo  .* ■<«»>■. prepOta  ■*■ * ./W.UU 

SPECIAL  1 1 1        ROHN  TOWER        SPECIAL  1 1 1 

25G per  section 4600 

45G per  section., .107.00 

5o\? per  section , 127-00 

GENUINE  ROHN  ACCESSORIES CALL 

U110 59.95 


AMPHENOL 

PL259  834SP  silverplate 1.25 

UG176  reducer  RG8X/RG59 ,30 

4400  N  Maie-S0239..., ..„.„. 6,00 

jcvvju  DfVv^  nftaie*o%/icov...... ,,,-,,, ,.,,.... ..*i.uu 

8261  NMale ...J.00 

Other  Ampnenoi  products  in  STOCK  —  CALL 

W0OI 

9913  low  loss,  solid  center  conductor  foil  St  braid 
shletd  -  excellent  product 45c#t 

Ol£.   II      Ia\JO     IUU  IJm  |i(H  h"l  •***  MtllHMIM  Y%4  plirtMII  hihhi  ■  i  f  V  *f  ?  I 

6237  RG3 ,..., », «.,.,, ^...^.,..+.,.,,.+ k.36c/ft 

U£  KmT  f         4>  ^^7<£      I  O      rif-ltllll*ll-lil*l«li#i«-ldlli-ll-IIVIi'll   ll*li-lil  +  |P>*4  +  14    -   I  V  jL-  *T  I   I 

8253  300  ohm  KW  Iwjnlead. 23cfft 

8000  14ga  stranded  copper  ant.  wire.. ........  13<fft 

8448  8  conductor  rotor  cable 34<5fft 

9405  as  above  but  HD-2-l6ga.  6-18ga 52oft 

8403  Mic  cable  3  condetr  &.  shield 80oft 

100  feet  8214  *fcnds  installed.. ..45.00 

REPAIR  DEPARTMENT 

Wdrranty  repairs  on  Kenwood,  Vbesu  fenlec  Drake 

and  Icom.  We  also  do  non- warranty  work  on  most 

equipment. 

Alpha  and  KWM-380  spec io II sis... Ask  for  Kirov 

K7WOC  for  details... 


*^-45 


1-800-231-3057 


NIGHT  NUMBERS 

5-10  p.m.  CST 

Mon.p  Wed.,  Fri. 

1-800-231-1064 

INSIDE  TEXAS 
1-713-331-2235 


COMPUTER  CORNER 

Thrs  month  Madison  £ rectrorncs  Supply  has  two  package 
spec  lots  (Or  those  of  you  Niat  are  Interested  In  getting  inro 
the  world  of  RTTY  /  AMTOR.  Both  of  these  packages  Include 
full  tuncilon  Morea  Baudot.  ASCII  and  AMTOR  modes  of 
operation. 

Poekoge  1  includes  a  setf-contained  unit  that 
p^ugs  directry  into  your  Commodore  64  and  a 
spectrum  analyzer  type  tuning  indicator  that  is  as 
good  as  a  scope  tor  tuning. 
AEA  MRo<V2  TU  &  Softwear  retail    239  95 

AEA  Tl-1  tuning  indicator  retail     119.95 

AEA  AC~1  12VDC  power  supply  retail  19  95 
One  Mte  Connector  4  or  8  pin        retail        4  95 

TOTAL  5384,80 
PACKAGE  SPECIAU        $289.95        YOU  SAVE  $$$ 

Rockage  2  is  the  highly  acclaimed  CFM  TU  with  the 
new  MBA-lDR  software  a  high  performance  pack- 
age for  the  more  serious  operator 
AEA  CF-1  TU  retail    239  95 

AEA  MBArlOR  Software  for  C-64  retail  119.95 
AEA  TM  Tuning  Indtcotor  retail     119,95 

One  Mic  Connector  4  or  8  pin        retan       4,95 

TOTAL  S484.60 
PACKAGE  SPECIAU        S369.9S        YOU  SAVE  $$$ 

MADISON  STOCKS  Ml  THE  A£A  PRODUa  UNE.„. 

PLEASE  CALL  FOR  PRICES EXAMPLES..... 

CFM,n,< Computer  Patch  interface 199.95 

CFM/20 above  WM8ATEXT  VIC-20 239.95 

CP-1/64 above  w/MBATEKT  C-64 239.95 

MR 20  ,..MICROR*ICH  HardwareSoftware  ...149.95 

MM4.,. as  above  for  COMhS4 149.95 

MflATEXT  Software  ,-,„,VIC-20  &  COM*64, 89  95 

MBA-TOR  Software.... .COM-64 99.95 

MAPSHXT  MARS  Software  VIC-20,  COM-64  89.95 
PuJS  Software  for  APPLE  IBM,  PC  KAY- PRO, 

TRS-SO.  MOD  ill  &  IV  and  HEATH  H-89 

...KANrRONiCS  Has  A  New  Product!!. UlU , 

The  Universal  Terminal  Unit  works  with  any  computer 
that  has  a  RS-232  port.  Contains  the  terminal  unit 
and  the  software  to  work  CW.  RTTY,  ASCII  and 
AMIOR  Afl  you  need  is  a  terminal  communication 
program  to  drive  the  unit  and  a  12VDC  power 
supply 

MADISON  HAS  IT  IN  SIOCIQi  . 18995 

MADISON  STOCKS  THE  KANTiKSNCS  Lf€-<A11  FOT 

lllvLW      ■■■■>■■    ■■■■>■■■>■>■■   ■■»■«■  ■  t-d^h^^lVIpj      L^l7    mi   II   ■■v«t  ■■■■«■■■■>■  -fp  r- 

IMTERFACE  I , , 239.95 

HAMTEXT VIC-20 COM-64 ...» 8995 

AMTORSOFT VIC-20 COIvt-o4 79,95 

rtrMVFOO'r  I     .  1  .  1  n  n  1  n  n  1  n  n  1  1  1  .  V  Hwr-£U    ■  1  n  1  11  r  1  1  n  n  1  11  rn  nV'i   'tf 

PLUS  Many  Other  Items  In  Stock.  CALL  for  INFO 

I   IH  11   t  I  *  ■  I   h  i  I   ri  I  ■  1   P  11   Itllf  II  H1   KIHI1  11   tflniL  fa  i  1  ■  1   tillltll   ■  4  fa  I  +  fa  1   fa  ■  -I  ■  1   fail   111-11   til   i 

Most  Items  in  Stock  including  The  New  ARQ-1000 

AMTOR  Unit Call  ForCurfent  Prices 

SUPEft  CLOSEOUT  SPECIAL  IHII.... .„, 

AEA  AMT-1  includes  CW  board 359  95 

^trt  IVtpA'ItV^  .,,i«f>.,.>i..  •  ...........  ..tJT  TJ 

DQN5  CORNER 

In  tno  tost  couple  of  ioan  we  have  alt  seen  some  at  the  mosi 
advanced  eauipmanr  mot  hos  ever  Deen  built  offered  to 
the  omoteur  market  Mo%\  a!  Ihfe  new  oear  is  capable  of 
computer  control  and  ts  completely  solid  state  With  all  of 
the  fuss  about  the  features  and  the  advertising  by  the 
manufaclurersL  we  all  seem  to  have  forgotten  two  of  the  moot 
reliable  and  long  term  rigs  on  the  market  the  KENWOOD 
TS-530SP  and  TS-B30S  Both  of  these  rigs  have  been  a  round 
Jbr  quite  a  white  and  after  excellent  design  features,  acces- 
saries and  most  of  oil,  reliability  Modison  maintains  a  stack 
of  tnese  fine  rj{p  at  all  times  When  aerflng  ready  fcupardde 
or  stort  a  station  give  us  a  coll  about  these  two  fine  rigs, 
tie  KENWOOO  TS-53QSP  and  TSS3uS  Be  sure  ta  read  the 
COMPUTER  COGNEB  nHi  month  o$  we  hove  two  package 
deals  for  PTTYf AMTCIB  equipmenf.  Thanid.  and  see  you  ne** 
month. 


By  the  way  we  are  sorry  to  announce  that  Tang 
has  been  executed.  Our  spy  Hang]  told  us  t hot 
the  ICOM  IC2A/1C2AT  was  gone.  WRONGII  Unlike 
Tang  the  IC2A  series  Is  olive  and  welL  along  with 
the  new  IC02A  series  Cafl  for  prices 
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Quick  Qwip  Conversion  Fax 

Seeing  is  believing.  A  few  dollars  and  a  weekend 
will  turn  this  surplus  unit  into  a  reasonable  facsimile. 


A  relatively  new  piece  of 
fax   gear    has    reached 

the  surplus  market  in  large 
numbers.  The  Qwip®  1000  is 
a  solid-state  send/  receive 
unit  manufactured  in  the 
mid  to  late  1970s.  Circuitry 
is  virtually  all  IC  chips,  and 
common  ones  at  that  These 
model  1000  machines  are 
available  currently  because 
they  were  recently  replaced 
with  the  newer  and  more  so- 
phisticated model  1200.  The 
units  look  similar,  but  the 
electrical  circuitry  is  vastly 
different 

The  scope  of  this  article  is 


introductory.     These     units 

are  certainly  worthy  of  con- 
version for  fax  work,  and 
since  it  is  likely  that  the 
newer  models  will  also  show 
up  as  surplus  in  the  near 
future,  I'll  try  to  cover  the 
differences  as  well  as  the 
operational  characteristics. 

The  Qwip  units  were  de- 
signed originally  for  busi- 
ness office  use  and  are  easy 
to  operate.  The  basic  design 
includes  a  telephone  hand- 
set cradle,  called  a  cou- 
pler, for  sending  or  receiving 
over  long-distance  tele- 
phone lines.  In  this  way,  con- 
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tracts,  manuals,  and  other 
documents  may  be  transmit- 
ted immediately  from  one 
business  office  to  another. 
At  the  sending  unit,  a  docu- 
ment is  placed  on  the  drum 
and  the  selector  switch  over 
the  drum  is  placed  in  the 
send  mode.  Each  machine 
has  a  two-position  send 
switch.  In  normal  use,  com- 
patible with  most  other  fax 
machines,  the  6-minute  send 
position  is  used  The  alter- 
nate position  is  for  a  4-min- 
ute  send  duration  and 
should  be  used  only  with 
other  Qwip  machines  set  for 


HEAR  VIEW  OF  QWIP   FAX  UNIT 
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HAND5ET 
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fig.  t.  Wiring  connections  for  Qwip  1000/1200. 
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that  duration,  As  soon  as  the 

send  button  is  pressed,  the 
unit  begins  transmitting  its 
image  to  another  unit 
That  s  all  there  is  to  sending- 
On  the  receive  end,  the 
operator  places  an  8"X10* 
piece  of  fax  paper  on  the 
drum  and  sets  the  selector 
switch  to  receive.  A  one-way 
clutch  knob  located  on  the 
right  side  of  the  roller  drum 
opens  a  lock  rail  on  the 
drum.  After  the  paper  edge 
is  placed  in  the  roller  clamp 
rail,  the  clamp  is  closed  and 
the  paper  is  secured  to  the 
drum.  The  other  edge  of  the 
paper  remains  free,  but  may 
be  taped  down  if  desired.  By 
preairangement  a  6-minute 
or  4-minute  speed  is  then  se- 
lected to  match  that  of  the 
sending  unit  Then  the  tele- 
phone handset  is  placed  on 
the  cradle. 

In  the  receive  mode,  the 
drum  and  stylus  do  not  oper- 
ate until  the  unit  senses  the 
send  signal  of  2400  Hz  A 
566  tone  decoder  then  acti- 
vates the  drum  circuit.  The 
receive  unit,  once  started, 
will  continue  to  print  until 
the  read/write  assembly  tra- 
verses the  drum,  the  phone 
line  is  cut  off,  or  the  unit 
is  switched  off, 

Qwip  units  will  not  send 
or  receive  if  the  drum  com- 


partment  lid  is  left  open.  A 
reed  switch  activated  by  a 
magnet  in  the  lid  handle  will 
idle  the  drum  and  circuits. 
At  the  end  of  normal  opera- 
tion, or  in  case  of  failure  of 
some  sort,  a  555  timer  chip 
buzzer  will  sound. 

So  much  for  normal 
operation.  There  are  a  cou- 
ple of  other  minor  controls 
and  they  are  self-explana- 
tory. As  with  any  other  piece 
of  surplus,  the  Qwip  units  do 
not  come  complete  with 
peripherals,  namely,  the  ac 
patch  cord  and  phone  era 
die,  but  for  amateur  radio  or 
weather  fax  use  this  is  no 
disadvantage. 

The  best  way  to  ensure 
you'll  get  a  working  Qwip 
from  surplus  is  to  buy 
several  and  use  2  or  3  bad 
ones  to  make  one  good  one. 
Reasons:  For  one  thing, 
manuals  and  schematics  are 
almost  nonexistent  Also, 
many  units  have  had  holes 
drilled  through  crucial  parts, 
wrecking  each  unit  from 
a  repair  standpoint.  For- 
tunately, the  folks  who 
drilled  these  never  hit  the 
same  spot  twice  from  unit  to 
unit.  In  my  case,  1  bought  2 
units;  one  had  holes  in  the 
circuit  board,  but  the  other 
only  had  a  wrecked  wiring 


harness.  With  one  intact 
board  and  one  good  harness 
I  soon  had  a  like-new  unit  I 
should  mention  that  these 
units  will  require  a  good 
cleaning  before  they  are  fit 
to  use. 

The  Qwip  1000s  now 
available  were  brought  in 
for  repair  but  the  dealers 
just  gave  out  new  1200s  in 
exchange.  Any  Qwip  1000  is 
bound  to  need  repair.  Most 
Qwips  are  sold  with  com- 
plaint cards  still  attached. 
One  of  mine  read  "noisy 
motor."  The  problem  turned 
out  to  be  a  bent  fan  blade, 
remedied  with  an  appropri- 
ate twist  A  damaged  wiring 
harness  was  the  only  other 
problem  I  uncovered.  I 
recommend  buying  several 
units  though,  for  another 
reason;  The  plug  and  socket 
connectors  for  the  ac  patch 
cord  and  phone  cradle  are 
interchangeable,  and  by 
robbing  several  Qwip  units 
you  can  get  a  complete  set 
of  male/female  connectors. 
As  small  as  the  Qwip  units 
are,  there  is  room  to  mount 
other  plugs,  if  needed. 

Fig.  1  shows  the  necessary 
plug/socket  wiring.  To  make 
a  Qwip  unit  workable,  the 
jumpers  must  be  added  for 
normal  use.  (The  view  is  of 
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awguND  shaft  collar 


A  fax  copy  on  HF  (8,08  MHz)  with  bio  tuned  to  2400  Hz.  120 
rpm;  a  Qwip  1000  conversion. 


the  outside  of  the  Qwip.) 
This  connection  diagram  will 
work  for  any  model  1000  or 
1200.  The  contacts  identified 
as  circles  are  used.  The  X 
contacts  are  unused.  In  trac- 
ing out  the  wiring  harness  to 
these  sockets,  you  may  find 
wires  that  go  to  these  X  pins, 
but  do  nothing.  They  may  be 
removed  or  ignored 
Mechanical   operation   of 


the  Qwip  units  is  limited  and 
there's  not  much  to  go 
wrong.  The  end  bearings  of 
the  drum  shaft  should  be  in- 
spected, lubricated,  and  if 
necessary,  replaced.  The 
stylus  relay  on  top  of  the 
drum  operates  a  copper 
stylus  arm  which  holds  a 
steel  wire.  Should  the  wire 
get  broken  or  used  upP  it  is 
very    easy    to    repair.    Just 
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Fig.  2.  Details  for  the  120-rpm  speed  conversion  for  the  Qwip  1000. 
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Top  view  of  the  unconverted  Qwip  1000  showing  the  original 
shaft  coupler  in  place.  Note  the  bent  fan  blade. 


remove  the  copper  contact 
arm  and  solder  a  bristle 
from  a  wire  brush  to  it 
Replace  the  copper  arm  and 
manually  operate  the  relay 
to  check  for  good  contact 


with  the  drum.  The  steel 
wire  should  not  contact  the 
drum  when  the  relay  is  de- 
energized. 

The   drum   speed   of   the 
standard   Qwip   unit   is  180 
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Top  view  of  the  converted  Qwip  1000  and  the  original 
coupler  that  was  removed.  The  motor  will  mount  either  right 
side  up  or,  as  here,  inverted. 


An  actual  weather  satellite  image  taken  from  a  converted 
Qwip.  Lake  Winnipeg  is  in  the  upper  left-hand  corner. 
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rpm,  which  is  compatible 
with  many  other  office-style 
fax  machines.  This  speed  is 
common  on  amateur  radio 
frequencies,  and  once  a 
Qwip  unit  is  working  proper- 
ly it  should  be  easy  to  inter* 
face  it  with  radio  gear  for 
sending  or  receiving.  Qwip 
paper  is  good  for  letters, 
callsigns,  etc.,  but  I  recom- 
mend photocopy  paper  (Xe- 
rox®, etc.)  for  photographs. 

The  Qwip  1000  is  mechan- 
ically  similar  to  the  1200, 
but  electrically  they  have  lit- 
tle in  common.  The  Qwip 
1000  motor,  for  example,  is 
a  basic  ac-synchronous  me- 
chanical motor,  bulky  and 
heavier  than  its  1200  coun- 
terpart and  it  lends  itself  eas- 
ily to  speed  conversion  for 
weather  work.  By  contrast 
the  motor  in  the  1200  series 
is  a  dc-driven  servo-motor 
no  larger  than  a  C-size  bat- 
tery cell.  Its  speed  is  crystal- 
controlled  and  would  be  dif- 
ficult to  adjust  without  a 
technical  manual.  The  Qwip 
crystal  frequency  for  this 
motor  is  20  kHz.  The  1200 
chassis  sports  a  separate  cir- 
cuit board  to  drive  the 
motor,  consisting  mostly  of 
74CX>series  circuit  chips.  The 
1200  power  transformer  is 
bigger,  no  doubt  to  accom- 
modate the  added  circuit 
board,  In  general,  the  wiring 
layout  is  cleaner  on  the 
1200,  and  the  pots  contain 
more  glue  to  secure  their 
positions. 


The  main  circuit  boards 
look  similar  in  both  the  1000 
and  1200,  but  the  parts 
layouts  change  once  you  get 
past  the  power-supply  di- 
odes. None  of  the  adjust- 
ment pots  is  captioned  or 
identified,  The  few  pots  I 
could  decipher  were  not 
located  near  the  chip  they 
control.  The  1200  also  has  a 
switch  labeled  Compatibili- 
ty Selector.  For  this,  the  cir- 
cuit board  contains  an  extra 
relay,  In  operation,  the 
switch  makes  an  LED  flash 
for  compatibility  with  a 
Qwip  1000  or  burn  steadily 
when  it  is  to  be  used  with 
another  1200, 

For  power  the  Qwips  pro- 
duce two  voltage  levels. 
One  is  plus  and  minus  15 
volts  to  drive  the  op  amps, 
TTL  chips  (5  voltsl  and  relays 
(12  volts)  The  other  level  is 
approximately  200-300  V  dc 
for  the  stylus  to  burn  the 
paper. 

The  one  factor  responsi- 
ble for  the  Qwip  1000's  early 
introduction  to  the  surplus 
market  had  to  be  its 
mechanical  design  and  the 
flaws  therein.  The  Qwip 
1000  used  the  same  low-cost 
plastic  material  throughout 
its  mainframe.  This  plastic 
held  up  poorly  and  suffered 
mechanical  stress  resulting 
in  many  cracks  throughout 
the  main  subassembly  — 
right  where  the  drum  roller 
functions,  to  be  exact  Thus, 
the  model  1000  series  prob* 
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lam  MasterTapes  brings  the  best 
lossible  personalized  Ham  Radio 
cense  preparation  right  into  your  own 
ving  room.  If  you,  a  friend  or  family 
nember  wants  the  best  help  available  to 
et  past  the  FCC  test  hurdle,  it's 
vailable  now  in  Beta  or  VHS  home 
ideo  format. 

Larry  Home,  N2NY  brings  his  33 
ears  of  Ham  Radio  teaching  experience 
ight  to  your  home.  Each  of  the  26  video 
zssons  has  close-up  details  of  com- 
lonents  and  systems  along  with  superb 
iraphic  drawings.  Each  lesson  has 
Tiportant  points  superimposed  over  the 
ction  and  reviewed  at  the  end  of  each 
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4iss  something?  Didnft  get  it  the  first 
ime?  Just  back  up  the  tape  and  run  it 
igain  or  freeze- frame  it  for  detailed 
:lose-up  study! 

Larry's  classroom  is  a  real  ham  shack, 
.ee,  a  13-year-old  boy,  and  Virginia  are 
2d  through  the  learning  process.  The 
luestions  that  they  ask  are  the  ones 
-arry  knows  you  would  ask  if  you  were 
here  in  person-  You  soon  feel  like  you  Ye 
jart  of  an  ideal  small  class. 

The  topics  covered  will  not  only  get 
'ou  through  the  Novice  test—  General 
■lass  theory  is  covered  also.  By  the  time 
>ou  get  your  Novice  license,  you  will  be 
ible  to  upgrade  to  General  or 
rechnician! 

Larry's  technique  of  involving  the 
iewer  with  the  demonstrations  makes 


the  most  difficult  topics  easy  to  un- 
derstand. Understanding— not  mere 
memorization— is  what  makes  Ham 
MasterTapes  so  effective.  When  you 
study  the  700  possible  FCC  questions, 
the  answers  will  be  obvious. 

Larry  doesn't  stop  with  just  test- 
passing.  AH  the  proper  techniques  of 
operating  practices  and  courtesy  are 
demonstrated,  The  instruction  manual 
for  that  new  rig  won't  be  a  mystery!  Larry 
becomes  your  own  personal  instructor 
to  help  you  on  that  first  setup  and 
contact! 

The  Ham  MasterTapes  series  is 
produced  in  one  of  New  York  City's  top 
commercial  studios.  Not  only  is  the 
production  crew  made  up  of  real 
professionals  but  many  of  them  are  also 
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production  a  classic. 
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2-hour  Beta  II  or  VHS-SP  cartridges  for 
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$750  for  3/4*  U-matic.) 

To  order,  call  or  write  Larry  Home, 
N2NY  at  Ham  MasterTapes,  136  East 
31st  Street,  New  York  NY  10016.  Phone 
212-685-7844  or  673-0680,  MasterCard 
and  Visa  accepted.  New  York  state 
residents  add  appropriate  sales  tax. 
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ably  has  flaws  in  the  worst 
possible  places  for  amateur 
fax  work.  Nor  does  the  plas- 
tic material  mend  easily 
with  glue— another  reason 
for  purchasing  more  than 
one. 

The  1200  overcame  this 
problem  by  changing  the 
subframe  material  to  a 
much  stouter  fiberglass 
Along  with  an  improved 
electrical  design,  the  1200 
hosts  a  lighter-weight  roller. 
Its  bearings  have  less  drag. 
The  Qwip  1000  used  a  slot- 
ted roller  with  a  cutting 
blade  mounted  in  the  read/ 
write  head.  The  1200  model 
uses  a  smoother  roller  and 
no  cutter,  indicating  that  an 
improved  phasing  circuit 
has  been  added.  Neither 
type  of  roller  is  made  of 
electrically-conductive  ma- 
terial. Grounding  is  achieved 
through  a  set  of  mechan- 
ical fingers  which  rest 
against  the  roller  and  are 
located  at  the  very  bot- 
tom of  the  machine    Partial 


The  Qwip  1000  (top)  and  the  nearly-identical  Qwip  12QQ, 


conductivity  can  be  made 
through  the  retaining  clamp 
built  into  the  drum  roller 
but  this  is  not  a  good  con- 
ductive path  for  the  stylus. 
The  1200  is  not  a  copper/ 
steel  assembly  as  used  in  the 
1000  series;  the  1200  stylus  is 
a  wire-filled  fiber. 

Considering  that  the  Qwip 
units  cost  several  hundred 
dollars  new  and  are  go- 
ing for  fifteen  to  thirty  now. 
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the  mechanical  drive  system 
alone  is  worth  the  asking 
price.  The  circuit  boards  are 
a  bonanza  for  ICs  and  tan- 
talum capacitors.  Parts  and 
component  values  are  com- 
pletely standard, 

Like  most  fax  machines 
made  commercially,  the 
Qwip  machines  easily  lend 
themselves  to  modification. 
Fig.  2  shows  a  mechanical 

gear-reduction  assembly  that 
can  be  used  for  changr 
ing  the  drum  speed  to  120 
rpm  for  weather  fax  opera- 
tion, Although  the  gears  are 
shown  spread  out,  the  ac- 
tual assembly  fits  into  an 
area  narrower  than  a  Band- 
Aid™  box.  The  drawing  gives 
location  details  of  the  parts 
needed.  Using  the  arrange- 
ment pictured  there,  the 
conversion  requires  only 
one  very  carefully  placed 
hole  to  be  drilled  in  the 
Qwip  sub-chassis  just  under 
the  drum-roller  shaft  hole. 
(This  is  another  good  reason 
to  own  more  than  one  Qwip 
—practice)  Originally,  the 
motor  shaft  was  directly 
coupled  to  the  drum  shaft 
and  this  coupling  can  be 
restored  if  ISOrpm  opera- 
tion is  ever  desired  again. 
The  original  motor  mount- 
ing holes  are  preserved;  the 
motor  is  just  moved  back  a 
wee  bit.  This  conversion  re- 
quires some  degree  of  care 
and  patience,  but  is  not  dif- 
ficult The  four  gears  neces- 
sary are  all  that  need  to  be 
purchased.  The  other  parts 
are  fashioned  from  scrap. 


About  the  gears:  I  have 
labeled  them  gears  A,  B,  C, 
and  D.  A  and  B  do  the  speed 
reduction  but  leave  the 
quarter-inch  shaft  turning 
the  wrong  direction.  Gears  C 
and  D  are  for  direction 
reversal.  They  wouldn't  be 
necessary  except  that  the 
drum-roller  shaft  rides  on  a 
one-way  bearing  located  at 
the  right  side  of  the  Qwip 
subframe.  As  it  turns  out, 
the  gears  needed  fit  just  fine 
with  little  effort. 

Gear  A  is  a  Boston  gear 
#H3220  and  is  the  only  gear 
that  comes  with  a  Vi  -inch 
hub  diameter.  All  others  re- 
quire hub  bushings  and  they 
are  reasonably  priced.  Gear 
B  is  a  Boston  gear  #H3230. 
Gears  C  and  D  are  identical. 
You  might  try  Boston  #3226, 
although  you  may  need  to 
go  up  or  down  one  size  in 
order  to  reach  a  proper  fit.  I 
did  the  whole  conversion  in 
one  day,  making  it  up  as  I 
went  along.  Once  finished, 
conversion  to  or  from  180 
rpm  takes  just  a  few 
minutes. 

In  HF  work  where  the 
transmit  tone  is  400  Hz,  try 
using  a  bfo  pitch  tuned  to 
2400  Hz  to  activate  the 
drum-rotation  circuit.  The 
bfo  tone  has  almost  no  ef- 
fect on  picture  quality.  Sig- 
nals are  generally  available 
on  8.080  and  10,865  MHz 
and  produce  good  results  on 
a  Qwip. 

The  Qwip  units  will  print 
from  a  whisper.  It  is  all  too 
easy  to  overdrive  the  input 
to  the  point  where  the  drum 
will  stop  turning  because 
the  tone  decoder  is 
overloaded.  A  100k  trimpot 
is  recommended  for  the  input 
line.  It  should  cure  most 
troubles,  although  internal 
adjustments  may  also  be  re- 
quired. 

Judging  by  the  many  ap- 
plications for  which  the 
Qwip  components  may  be 
used  and  the  very  low  price 
tag,  the  Qwip  1000  or  1200 
could  easily  rank  with  the 
ARC-5  units  as  the  surplus 
buys  of  the  century  ■ 
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What  you  DO  get  is  one  compact  package  that  TURNS  ON  RTTY  READY  — 
No  program  load,  "SYS"  commands,  or  rats  nest  of  external  wiring  to  enjoy  the 

best  in  CW/RTTY  operation.  (AMTOR  too,  if  added.) 


The  simple,  uncomplicated  design  and  ease  of 
operation  are  not  to  imply  mediocre  performance* 
On  the  contrary,  Microlog's  years  of  software  and 
hardware  experience  combine  in  the  AIR-1  to 
provide  a  level  of  performance  found  only  in  much 
more  expensive  dedicated  systems*  Compare  for 
yourself  or  ask  an  AIR-1  owner,  they're  our  best 
salesmen! 

•  Computer-enhanced  detection  means  extensive  use  of 
software  digital  filtering  techniques  for  noise  and 
bandwidth  that  track  the  operating  speed  and  code. 

•  Full  speed  RTTY  60  to  132  WPM.  CW  to  150  WPM,  & 
110/300  Baud  ASCII. 

•  Choice  of  full-  or  split-screen  display  with  large  type 
ahead  text  buffer  and  programmable  memories, 

•  On-screen  tuning  indicators  mean  you  never  have  to 
take  your  eyes  off  the  video  for  perfect  copy  tuning. 
RTTY  "scope"  cross-hatch  and  "red-dot"  signal 
acquisition  monitor  right  on  the  screen. 


Keyword  or  manual  control  of  VIC  or  Parallel  printer 

and  receive  buffer  storage. 

Convenient  plug- in  jacks  for  all  connections. 

Single  board  design  contains  TV  &  ROM  software  that 

does  not  require  external  power. 

Full  one-year  warranty* 

WRU,  UNshift  On  Space,  Word  wrap-around,  Test 

"Quick  Brown  Fox"  &  "RYRY"  in  ROM.  Break  buffer. 

Random  Code  generator,  Handkey  input.  Real-time 

clock,  sturdy  metal  cover  and  more. 

AIR-1  for  VIC  20  or  C  64  $199  (with  AMTOR 
5279),  Microlog  Corporation,  18713  Moonev  Drive, 
Gaitheisburg,  MD  20879     Tel:  301-258-8400 


MICROLOG 
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INNOVATORS  IN  DIGITAL  COMMUNICATION 

Note:  VIC- 20  is  a  trademark  of  Comnuidorc  Electronics,  Ltd. 
Copyright  ici  1984  Microlog  Corporation 
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No-Etch  Circuit  Boards 

Produce  quality  PCs  with  N6]H's  cut-and-pry  technique. 


One  of  the  more  persis- 
tently recurring  prob- 
lems with  homebrew  proj- 
ects  is  making  printed  circuit 
boards.  Amateurs  have  used 
many  approaches  to  this 
dilemma,  and  numerous  ar- 
ticles describe  schemes  rang- 
ing from  the  most  sophisti- 
cated photographic  and 
etching  techniques  to  the 
crudest  methods  of  drawing 
the  traces  directly  on  a 
board  But  one  of  the  more 
overlooked  ways  to  make 
prototype  boards  is  to  bypass 
entirely  the  printing  and 
etching  and  directly  cut  the 
conductive  traces  by  hand. 

Many  of  the  boards  used 
by  amateurs,  especially  for 
high-frequency  work,  are  sim- 
ple. They  have  few  traces, 
the  trace  widths  are  relative- 
ly large,  the  traces  are  mainly 
or  entirely  on  one  side  of  the 
board,  and  the  required  tol- 


erances are  not  especially 
critical  Such  designs  are 
easily  and  quickly  produced 
by  a  direct  method  which  re- 
quires only  a  sharp  knife  and 
a  soldering  iron.  This  article 
describes  how  to  make  such 
boards  and  illustrates  the 
process  with  a  hand-cut  rf 
board. 

This  process  involves  four 
basic  steps:  preparing  the 
artwork  used  to  guide  the 
cutting,  scoring  the  traces, 
peeling  away  undesired  cop- 
per, and  building  the  final 
circuit  Each  of  these  steps 
will  be  described  in  detail 

Preparing  the  Artwork 

The  first  step  in  hand- 
cutting  a  board  is  to  decide 
where  to  cut  The  best  ap- 
proach is  to  prepare  a  draw- 
ing of  the  desired  circuit 
traces  which  can  be  used  to 
guide  the  knife.  This  can  be 


Photo  A.  The  paper  artwork  has  been  cemented  to  the  copper- 
cfad  circuit-board  stock,  and  a  steel  ruler  is  used  to  guide  the 
razor  knife  along  straight  lines  to  score  the  copper. 
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done  a  number  of  ways.  It 
for  example,  the  circuit  to 
be  built  is  described  in  a  mag- 
azine article  which  includes 
a  printed-circuit-board  pat- 
tern, this  pattern  itself,  or  a 
photocopy,  can  be  used.  Al- 
ternatively, a  design  can  be 
drawn  on  paper  and  used  as 
the  guide. 

If  the  design  is  to  be  trans- 
ferred from  a  magazine 
page,  it  is  best  to  make  a 
photocopy.  This  not  only 
preserves  the  original  in 
case  more  than  one  board  is 
needed,  but  also  it  gives  bet- 
ter results  because  the 
paper  used  in  magazines  is 
usually  too  thin  and  slick, 
while  a  sheet  of  photocopier 
paper  will  be  less  likely  to 
wrinkle  during  cutting. 

If  you  are  making  your 
own  drawing,  it  is  best  to 
make  it  larger  than  final  size 
to  reduce  drafting  tolerance 
errors.  This,  of  course,  is  the 
technique  used  in  the  nor- 
mal photographic  produc- 
tion of  printed  circuit 
boards,  where  the  artwork  is 
typically  two  or  four  times 
as  large  as  the  final  board.  In 
photographic  work,  a  large 
studio  camera  is  used  to 
make  the  reduction,  which 
produces  a  very  accurate  re- 
duced image  This  accuracy 
is  not  needed  for  hand-cut 
boards,  so  we  can  use  a  sim- 
pler and  less  expensive  tech- 
nique, 

The  key  to  a  simpler  and 
cheaper  reduction  lies  in  the 
widespread    availability    of 


photocopiers  which  can  re- 
duce the  size  of  an  original 
document  This  feature  is 
designed  to  make  it  possible 
to  print  large  documents  on 
small  paper  and  was  never 
intended  for  the  production 
of  accurate  artwork,  but  it 
serves  well  enough  for  our 
purposes. 

Photocopiers  with  reduc- 
tion capability  typically  re 
duce  by  at  least  two  dif- 
ferent factors.  The  two  most 
common  appear  to  be  77% 
and  64%.  If  original  artwork 
is  reduced  by  77%  and  the 
resultant  copy  is  itself  fur- 
ther reduced  by  64%,  the 
final  copy  is  smaller  by  a 
factor  of  77  X  .64  =  .493. 
Thusr  if  the  original  was 
twice  the  desired  final  size, 
the  second  copy  will  be  the 
desired  size  with  a  deviation 
of  only  a  few  percent 

No  matter  which  ap- 
proach is  used  to  produce 
the  artwork,  the  next  step  is 
to  cut  it  out  and  paste  it  di- 
rectly onto  the  circuit 
board's  copper  surface  One 
of  the  better  glues  for  this 
seems  to  be  regular  rubber 
cement  This  glue  quickly 
sticks  the  paper  to  the  cop- 
per the  artwork  can  be 
smoothed  to  remove  air 
bubbles,  and  the  paper  is 
firmly  held  during  cutting. 
After  cutting,  the  paper  is 
easily  peeled  away;  the  rub- 
ber cement  leaves  no  resi- 
due to  interfere  with  sol* 
dering. 

Up  until  now  the  assump* 


Photo  B.  The  copper  to  be  removed  is  first  lifted  at  one  end 
by  simultaneously  heating  the  area  and  sliding  a  knife  point 
under  the  piece. 


Photo  C  After  the  edge  of  the  copper  strip  is  lifted  a  bkf  grasp 
it  with  a  pair  of  needle-nose  pliers  and  smoothly  peel  away 
the  strip. 


tion  has  been  that  the  circuit 
traces  are  found  on  only  one 
side  of  the  board,  and  that 
the  other  side  is  either  blank 
(a  single-sided  board)  or  is 
covered  with  an  unbroken 
ground  plane  (as  is  common 
in  rf  microstrip  circuits).  If 
traces  must  be  cut  on  both 
sides,  some  way  to  align  the 
two  sides  is  needed  One 
way  to  do  this  is  to  drill  a 
few  alignment  holes  as  aids 
in  lining  up  the  two  sides. 
Other  than  this,  production 
of  a  two-sided  circuit  is  the 
same  as  a  single-sided  board. 

Cutting  the  Traces 

Once  the  paper  pattern 
has  been  glued  to  the  sur- 
face of  the  board,  the  next 
step  is  to  score  the  edges  of 
the  traces.  This  step  requires 
a  sharp  knife,  a  steel  ruler, 
and  a  bit  of  care. 

The  best  knife  to  use  for 
cutting  the  traces  is  a  hob- 
byist's razor-edge  knife.  This 
knife  should  have  a  razor- 
sharp  blade  stiff  enough  so 
that  moderate  pressure  can 
be  applied  to  score  the  cop- 
per, tt  should  also  have  a 
handle— don't  try  to  cut 
with  a  bare  razor  blade  or 
the  results  could  be  gory 

It  is  at  this  point  that  you 
realize  the  advantages  of 
circuit  traces  which  are 
straight  lines.  The  steel  ruler 
serves  as  a  guide  for  the 
knife  blade  when  cutting 
straight  lines  and  provides 
maximum  accuracy.  Curves 


can  be  cut  but  they  must  be 
cut  freehand,  or  else  some 
type  of  cutting  jig  must  be 
found.  A  drafting  "French 
curve"  would  probably 
serve.  No  matter  what  type 
of  guide  is  used,  it  seems 
best  to  apply  moderate  pres- 
sure and  to  go  over  the  line 
to  be  cut  several  times.  If 
cutting  freehand,  make  the 
first  cut  for  accuracy  and 
then  go  over  that  scored  line 
several  times.  The  object  is 
not  necessarily  to  cut  all  the 
way  through  the  copper,  but 
rather  to  produce  a  heavy 
score  line  along  which  the 
undesired  copper  can  be 
peeled  away. 

Go  over  all  of  the  lines  to 
be  cut  and  check  to  see  that 
none  has  been  missed;  once 
the  paper  has  been  peeled 
away,  it  is  harder  to  add 
missed  traces  Next  use  a 
center  punch  or  awl  to  dim- 
ple the  copper  at  all  the  lo- 
cations where  holes  are  to 
be  drilled. 

Photo  A  shows  the  first 
steps  of  the  cutting  process. 
A  simple  rf  board,  in  this 
case  a  microstrip  directional 
coupler  for  the  1296-MHz 
band,  has  its  photocopied 
artwork  glued  to  the  copper. 
The  knife  is  guided  along  the 
lines  by  the  ruler  to  accu- 
rately score  the  traces. 

Now  strip  off  the  paper 
artwork  and  remove  any  of 

the  rubber  cement  which  re- 
mains on  the  board.  A  rub- 


ber pencil  eraser  works  we 
to  roll  any  remaining  bits  of 
glue  off  the  copper.  Inspect 
the  board  to  see  that  none 
of  the  lines  or  hole  guides 
has  been  forgotten. 

Peeling  Off 
Unneeded  Copper 

The  next  step  involves  re- 
moving the  undesired  areas 
of  copper.  This  is  easily 
done  with  the  point  of  the 
razor  knife  and  the  aid  of 
some  heat  from  a  soldering 
iron. 

Printed-circuit-board  ma- 
terial has  a  surface  layer  of 
copper  glued  to  a  fiberglass 
base  material.  If  the  copper 
is  heated  a  bit  the  glue's 
grip  is  greatly  reduced,  as 
anyone  who  has  ever  "lifted" 
a  printed  circuit  pad  has  dis- 
covered. This  tendency  can 
be  used  to  our  advantage, 
though. 

Apply  a  bit  of  heat  to  the 
edge  of  one  of  the  copper 
pieces  to  be  removed,  and 
at  the  same  time  gently  slide 
the  point  of  the  knife  under 
the  edge  of  the  copper.  The 
copper  will  lift  easily  in  the 
heated  area.  Lift  a  large 
enough  piece  of  copper  so 
that  a  pair  of  needle-nose 
pliers  can  get  a  grip.  Photo  B 
shows  the  edge  of  a  trace 
being  lifted  this  way. 

Then,  without  using  more 
heat  a  strip  of  copper  can  be 
gently  pulled  away  from  the 
board,  as  shown  in  Photo  C. 
With  some  care,  a  large  piece 


of  copper  can  be  stripped 
away.  Usually  the  stripped 
piece  will  break  when  a 
scored  line  is  reached.  At 
this  point,  use  the  knife  and 
soldering  iron  to  again  lift  a 
corner  and  continue  with 
the  pliers. 

Sometimes  the  most  diffi- 
cult part  of  stripping  away 
the  undesired  copper  is  to 
avoid  removing  circuit  traces. 
In  the  effort  to  carefully 
remove  small  areas  of  cop- 
per, it  is  easy  to  lose  sight  of 
the  larger  picture  and  remove 
desired  pieces  as  well  To 
avoid  this,  color  in  the  areas 
to  be  saved  with  a  felt-tip 
marker  before  peeling. 

After  all  of  the  excess 
copper  areas  have  been  re- 
moved, drill  all  of  the  holes 
in  the  board  using  the  dim- 
ples as  drill-centering  guides. 
Clean  the  board  with  rosin 
flux  remover,  and  it  is  ready 
for  assembly. 


Summary 

Prototype  circuit  boards 
can  be  produced  quickly  by 
using  these  simple  tech- 
niques. With  practice,  nearly 
any  board  can  be  cut  by 
hand,  not  only  simple  rf 
boards,  but  more  intricate 
analog  and  digital  circuitry 
as  well.  The  results,  while 
not  up  to  the  standards  of 
printed  circuit  boards,  are 
nevertheless  satisfactory  for 
many  amateur  projects;  the 
low  cost  and  rapidity  of  the 
method  are  unbeatable!  ■ 
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Disco  Duckie? 

Try  some  dirt-cheap  headphones  for  your  HT. 


CaW  Petenxm  NbCSt 

PO  Box  44  J2 
Ch'tco  CA  95927 


If  you  are  supplying  com- 
munications for  a  parade 
or  other  event  with  a  noisy 
background,  a  set  of  light- 
weight headphones  is  an 
asset,  especially  if  you  are 
tired  of  holding  the  speaker 
mike  (SMC-24)  up  to  your 
ear  on  a  cold  winter  day 
Borrow  the  stereo  head- 
phones   from    a   Walkman- 


type  radio  and  make  the 
adapter  in  Fig.  1.  If  the  head- 
phone plug  accidentally 
disconnects,  it  will  automat- 
ically switch  back  to  the 
speaker  mike.  Its  resistance 
is  9,4  Ohms,  and  that  of  the 
the  headphones  used  was 
16.8  Ohms  (in  parallel).  All 
parts  were  obtained  from 
the  local  Radio  Shack,  ■ 


\bur  Ham  Tube 

Headquarters! 


" Call  Toll  Free  800-221 

-0860 

Tubes 

3-400Z $85.00 

7360 

.$10.00 

3-500Z 85.00 

/  f  Ovn    .<***..*.. 
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.  105.00 
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8844 ............ 
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U>lv'**    •.■*»*<    !••■.*  »jl_/.  L/VJ 

8873 ,,*.-. 

.175.00 

6146B 7.00 

8874 

.  195.00 

6360 4.25 

UV ft     ■+»i»»p»»»» 

.  495.00 

688 3 B  ,,,..,,...,.  6.75 

OJvO      .         i        1         J         4        i         4       .       i        .        . 

.  .  12.50 

Semiconductors 

MRF  245/SD1416. $30.00 

MRF644   

$Zo.7? 

MRF  454 14,95 

SD1088 ♦.;, 

t- 1 N  Ov J  *J    ......... 

..    19.95 

MRF  455 10.95 

.  .       .75 

2N6084 

.  .  12.50 

RF  Connectors 

i      r     »      w     *     f      * 


PL259 

UG175/176.... 

UG255/U 

UG273/U 

teCo 


.  107S4.95 
. .  10/8.95 
..10/1.60 
.2.50  ea. 


M358 2.50  ea. 

M359 . 175  ea. 

Type  "N11  Twist  on 
(RG8/u) ,$475   ea. 

Minimum  Order  $25.00 


Allow  S3. 00  min.  for  UPS  charges  ^i 


H  T,i.  c  =-■- 


COMMUNICATIONS,  Inc. 
.  >m  2115  Avenue  X    Brooklyn,  NY  11235 

SERVING  THE  INDUSTRY  SINCE  1922  Phone  (212)  646*6300 

Catl  CECO  For  Your  CCTV  Security  Antf  CotQr  Production  Requirements 


MIKE 


KEY 


Q--o 


r£MPtAT£  Fsm  WfLvxe  moles  msox 

|/4  ia  Df4  -ItitiE  AAO  MEA0PH0*E 
*/32- f>   014  -SPEAKE*  *W  *TT 


3/4  m 
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GB 


TWO  MADE .1  U  J/a  INCH  PLUG 
LH3'52rNtH  PLUG 


a 


SPEAKER  PLUG 


Ifl 


pT[j> v 

L_L-A 


TO    SPEAKER  MIKE    3/32  INCH  PLUG 


TO  STEREO   HEADPHONES    1/8  INCH  PLUG 


INSTALL  m  ANY  SUITABLE  SOX  ©*  PILL   &OTTLE 


Fig,  1  TR-240Q  modification. 


AIR-WOUND  INDUCTORS 


.ti 


f  f  f 


B&W  MinlductorS*  and  Air-Dux®  have  been 
the  industry  standard  for  over  50  years, 
wherever  radio-frequency  coils  are  used. 

•  For  the  experimenter,  the  radio  amateur,  the 
manufacturer 

•  Available  in  diameters  from  Vi"  to  6" 

•  Wire  sizes  from  #24  to  *8  AWG 

•  Also  edge-wound  and  tubing  coils  for  high-power 
applications. 

Call  or  write  for  complete  specifications 


m^ 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Snce  1932 

At  your  Distributor  Write  or  CaH 

10  Canal  Street.  Bristol  PA  19007  l~  "** 

(215)  788-5581 
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Robert  K.  Morrow,  M  WB6CTM 
3650  Rocky  Knoll  Drive 
Colorado  Springs  CO  d09JB 


Ntty  Grtty  RTTY 

Tomorrow,  to  Morrow,  is  too  late.  Build  this 
easy  Timex/Sinclair  interface  today  and  be  on  the  air  tonight 


Many  would-be  RTTY 
enthusiasts  no  doubt 
are  dismayed  when  they  dis- 
cover the  potential  high  cost 
of  quality  RTTY  gear.  Al- 
though many  inexpensive 
computers  are  on  the  mar- 
ket today,  the  cost  of  the  in- 
terface and  software  usually 
far  exceeds  the  price  of  the 
computer  itself. 

The  Timex/Sinclair  (T/S) 
computer  is  a  very  low  cost, 
self-contained  system.  With 
an  ordinary  cassette  record- 
er, a  black-and-white  televi- 


sion, and  the  transceiver  in 
terface  system  and  software 
described  in  this  article,  you 
can  have  a  complete  RTTY 

terminal: 


1]  You  will  be  able  to 
transmit  and  receive  Baudot 
code  at  60,  66,  75,  and  100 
words  per  minute  with  a 
170Hz  orBSOHz  shift,  and 

2)  Receive  425-Hz  shift 
commercial  Baudot  code 
broadcasts    at    all    speeds 

listed  above, 

3)  It  will  have  a  simple 


^    *  J)  ^ 


^^M 


1%    &% 


Photo  A.  The  Timex/Sinclair  computer,  along  with  a  TV,  cas- 
sette recorder,  interface  unit  and  a  transceiver,  make  up  the 
complete  RTTY  station. 
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transmit/receive  control  with 
an  optoisolated  T/R  switch, 

4)  LED  indicators  for  high 
and  low  received  tones,  with 
carrier  detect  for  simple 
tuning, 

5)  850Hz  and  1 70-Hz  six- 
pole  active  bandpass  filters 
to  combat  QRM,  and 

6)  An  audio  frequency- 
shift  keying  (FSK)  monitor 
during  transmit  to  ensure 
that  the  typed  character  is 
sent. 


7)  Everything  is  powered 
by  the  T/S  computer  power 
supply. 

At    today's     prices,     the 

computer  and  interface  cir- 
cuit together  will  cost  about 
$100. 

The  software  and  a  full- 
display  screen  will  fit  into 
the  2K  of  random-access 
memory  (RAM)  provided 
with  the  Timex/Sindair 
TS-1000  with  no  modifica- 
tions required  to  the  com- 


Photo  8.  The  interface  unit  is  versatile  enough  for  the  various 
amateur  and  commercial  RTTY  code-reception  schemes,  as 
well  as  1 70-Hz  and  850-Hz  transmission  using  standard  mark 
and  space  frequencies.  Note  the  toroid  rf  chokes  on  the  com- 
puter power  and  video  cables. 


puter  itself.  My  software 
went  into  a  Sinclair  ZX81 
which  I  converted  to  2K  of 
RAM  through  a  simple  chip 
substitution  described  in 
this  article. 

I  have  learned  to  touch- 
type  on  the  Sinclair's  mem- 
brane keyboard  and  seem 
to  do  about  30  wpm,  For 
heavy  use,  you  will  probably 
want  to  attach  one  of  the  af- 
ter-market full-stroke  key- 
boards,1 

If  you  are  unfamiliar  with 
the  mechanics  of  RTTY,  you 
might  want  to  read  the  intro- 
ductory article  by  W91F2  for 
an  excellent  explanation  of 
the  basics. 

FSK  Receiver 

The  receiver  section  of 
the  RTTY  interface  is  built 
around  a  high-quality  filter 
section  followed  by  a  phase- 
locked-loop  (PLL)  tonede- 
coder  chip.  Low-level  audio 
tones  are  amplified   by  the 


120* 


•¥/2 


iO^F 


TO  ICA 

pmz 


AUDIO  vi 

I0QK 
LEVEL 


AL  I     CAPACITORS  ARE  IN 
ALL   OF- AMPS  A»£    LWT4] 


_ 


PRE  AMP 


0-485 


0=251 


Z3S5hi 
0  =  4,39 


Fig,  1.  Schematic  of  the  170-Hz  and  85&Hz:  active  bandpass  filters. 


741  preamp  (Fig.  1)  and  then 
processed  by  selectable  six- 
pole    bandpass    filters    for 

either  170-Hz  or  850-Hz 
shifts.  The  filters  are  based 
upon  a  design  by  K20AW1 


and  go  a  long  way  toward 
eliminating  nearby  QRM.  Be 
sure  to  use  polystyrene  or 
mylar™  capacitors  on  the 

op  amps  for  temperature 
stability,    K20AW   also   rec- 


ommends the  use  of  single 
741  op-amp  packages  rather 
than  the  dual  or  quad  types 
The  passband  of  each  filter 
stage  is  calculated  by  divid- 
ing the  center  frequency  by 


<0K 


LM366 
+  1V     AUDIO 

MONITOR 


4  8OOH?±t00WPll 


TRANSCEIVER 

MIC  lOOK 


•«v 


CONfJLCTlONS 
TO  COMPUTER 


REV      RECEIVE 

NORM^REV 


Fig  2.  Schematic  of  the  computer  interface  circuit,  along  with  the  RTTY  tone  encoders  and  decoders. 
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fjg.  3.  Timex/Sinclair  computer  rear-connector  pinout  diagram.  This  diafpam  applies  to  both 

theZXdl  andTS-IOOO. 
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MODULATOR 
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ZflO 


l \_i 1 
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LZ 


ROM 
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Fig.  4.  ZX81  computer  circuit-board  integrated-circuit  layout 
To  convert  the  computer  RAM  to  2K,  remove  the  2114/4118 
chipfs)  and  replace  with  a  2016  or  6116  chip  at  location  IC4, 
Ensure  jumper  LI  is  open,  and  connect  a  wire  across  L2.  Parts 
are  available  from  jameco  Electronics,  1355  Shoreway  Road, 
Belmont  CA  94002. 


the  Q,  both  of  which  are  giv- 
en in  Fig,  1  for  each  filter 

stage.  If  you  have  the  proper 


i-f  filter  in  your  receiver,  you 
can  eliminate  the  audio 
bandpass    filters,    but  since 


Photo  G  The  interface  circuit  was  built  on  proto  boards 
available  at  Radio  Shack.  The  top  board  (shown)  contains  the 
digital  portion  of  the  circuit  while  the  lower  board  contains 
the  filters  and  tone  generator  and  decoder  chips.  No  printed 
circuit  board  is  available.  The  DIN  socket  is  used  for  the  car 
ble  to  the  mike  jack  on  the  transceiver,  and  a  standard  phono 
patch  cord  connects  receiver  audio  to  the  phono  jack.  Both 
of  these  cables  should  also  have  toroid  chokes  attached  to 
prevent  RFl  The  knob  on  the  rear  panel  controls  the  audio- 
monitor  volume. 
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these  are  tailor-made  for 
RTTY,  you  may  want  to  in- 
clude them  anyway. 

The  appropriate  filter  is 
selected  by  S1,  which  sends 
the  tones  to  the  input  of 
the  XR-2211  tone  decoder 
(Fig.  2].*-'  S2b  and  S2c  select 
170-Hz  shift  tones  for  HF 
amateur  RTTY  or  850-Hz  shift 
tones  for  both  VHF  amateur 
and  425+lz  shift  commercial 
signals.  The  zener  regulator 
on  pin  1  of  IC4  eliminates  rip- 
ple from  the  T/S  computer's 
9-V  supply  for  reliable  de- 
coding. 

The  carrier  detect  and  da- 
ta lines  of  1C4  are  sent  to 
IC5b,  which  provides  nor- 
mal and  reverse  logic  data 
through  S4P  At  this  point,  the 
frequency-shifted  audio  has 
been  converted  to  TTL-com- 
patible  logic  levels.  The  two 
LEDs  on  the  output  pins  of 
IC5b  indicate  high  and  low 
tone  frequencies  present  at 
the  input  of  the  decoder.  If 
proper  audio  tones  are  not 
present  at  the  input  to  IC4, 
the  carrier  detect  line  is 
pulled  low  and  both  LEDs 
are  extinguished.  This  sys- 
tem takes  the  guesswork  out 
of  tuning  the  RTTY  station 
properly- 

8251  Programmable 
Communications  Interface 

The  Baudot-encoded  seri- 
al data  is  now  sent  to  pin  3 
of  IC1,  an  Intel  programma- 
ble communications  inter- 
face chip.7  This  device  as- 
sembles a  complete  5-bit 
character  from  the  serial  da- 
ta at  pin  3  and  signals  the 
Z80  central-processor  unit 
(CPU)  of  the  T/S  computer 
during  the  next  status  read 
operation.  The  CPU  then 
performs  a  data  read  and  ac- 
cepts a  complete  character 
to    be    decoded    and    dis- 
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Fig,    5,    Flowchart    for    the 

receive  portion  of  the 
assembly  code. 

played.  The  T/S  computer 
cannot  perform  the  serial-to- 
parallel  character  conver- 
sion itself,  in  real  time  at 
least  because  the  majority 
of  its  computation  time  is 
used  to  generate  the  display 
and  a  portion  of  nearly  ev- 
ery character  would  there- 
fore be  lost.  Of  course,  the 
8251  chip  solves  this  prob- 
lem neatly.  For  more  infor- 
mation on  the  8251,  you 
should  refer  to  the  Intel  Mi- 
crocomputer Data  Book. 

IC6a  provides  a  master 
clock  of  about  1  MHz  for 
the  8251 ,  and  IC2  is  an 
astable  multivibrator  acting 
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as  a  baud-rate  generator  for 
60-wpm  {45-baud},  66-wpm 
(50-baud),  75-wpm  [57-baud)H 
and  10Owpm  (75-baud)  data 
rates.  A  power-on  reset 
pulse  is  provided  by  IC6d 
The  8251  chip  is  selected 
through  !C5a;  during  this 
time  the  internal  T/S  com* 
puter  memory  is  disabled  by 
IC6c  and  Q3, 

FSK  Generator 

When  transmission  be- 
gins, the  8251  is  given  a  com- 
mand by  the  CPU  and  pin  23 
is  driven  low,  causing  the 
optoisolated  T/R  switch  to 
close  and  the  audio  monitor 
(IC7)  to  come  on  Also,  the 
XR-2206  tone  generator  (IC3) 
is  activated  when  Q1  cuts 
off.  The  tone  generator  and 
monitor  do  not  operate  dur- 
ing receive  to  avoid  interfer- 
ence to  the  tone  decoder. 

When  a  valid  Baudot 
character  is  entered  on  the 
computer's  keyboard,  this 
character  is  loaded  into  the 
8251  which  clocks  the  data 
serially  out  of  pin  19, 
through  the  normal/reverse 
switch,  S3,  and  to  pin  9  of 
IC3.  This  function-generator 
chip  produces  a  2125-Hz 
mark  tone  when  pin  9  is  low 
and   a   selectable   2295-   or 


2975-Hz  space  tone  when 
pin  9  is  high.** The  mark  and 
space    tones    are    inverted 

when  S3  is  set  to  reverse. 
The  selector  switch,  52a,  is 
ganged  with  52b  and  S2c  to 
ensure  identical  receive  and 
transmit  shifts. 

Hardware  Construction 

Be  sure  to  build  the  inter- 
face circuit  in  a  metal  box 
(Photo  B),  and  keep  the 
wires  to  the  T/S  computer 
short  or  you  won't  believe 
the  RF1  you'll  get  A  46-pin 
.1  OOinctvspaced  edge-card 
connector  for  the  T/S  com- 
puter back-panel  can  be 
made  by  cutting  down  a  Ra- 
dio Shack  276-1545.  The  re- 
quired computer  signals  can 
be  tapped  off  this  connector 
by  referring  to  Fig.  3. 

Note  the  toroid-core 
chokes  on  the  power  and 
display  wires  to  the  comput- 
er and  on  the  transmit  and 
receive  lines  to  the  rig. 
These  chokes  help  keep 
computer  noise  out  of  the 
rig  and  transmit  rf  out  of  the 
computer  With  my  system 
as  shown,  computer  noise  in 
the  receiver  is  virtually  nil, 
and  100  Watts  of  continu- 
ous RTTY-transmit  power 
will  not  affect  computer  ol> 
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Fig.  7.  Flowchart  for  the  transmit  portion  of  the  assembly 
code. 


era t ion.  If  you  have  RFI 
trouble,  try  changing  equip- 
ment positions,  ground  con- 
nections, antenna  focation 
(if  possible),  and  the  number 
of  turns  of  wire  on  the  toroid 
chokes. 

The  adjustment  proce- 
dure is  straightforward.  Set 
each  filter  pot  (Fig.  1)  for  the 
desired  response;  the  1k  and 
2k  pots  adjust  center  fre- 
quency and  the  500k  pots  on 
the  2085-Hz  and  2310-Hz 
sections  adjust  the  Q.  The 
single-stage  filter  elements 
all  have  their  Q  fixed  at  the 
value  shown  on  the  sche- 
matic. Set  the  pots  on  the 
555  (IC2)  and  the  XR-2206 
(1C3)  for  the  frequencies 
shown  (Fig.  2\  You  can  acti- 
vate the  XR-2206  by  tempo- 
rarily grounding  the  base  of 
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Q1.  Now  feed  the  transceiv- 
er mike  signal  from  IC3  to 
the  input  of  IC4  and  adjust 
the  two  pots  on  52b  for  reli- 
able switching  while  using 
the  LEDs  as  indicators.  As  an 
alternative,  an  audio  genera- 
tor will  allow  more  precise 
alignment  of  IC4. 

The  two  pots  on  S2b 
should  be  set  so  that  the  da- 
ta (IC4  pin  7)  changes  logic 
level  when  the  input  tone 
frequency  is  about  halfway 
between  the  respective 
mark  and  space  frequencies 
for  the  170-Hz  and  850Hz 
shifts.  Also,  ensure  that  the 
carrier  detect  (IC4  pin  6)  is 
pulled  high  for  the  mark  and 
space  input  tones. 

Assemble  the  jumper  ca- 
bles between  the  interface 
box  and  your  rig,  I  used  a 
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DIN  socket  on  the  box  and  a 
2-conductor  shielded  cable 
between  the  box  and  my 
transceiver  mike  jack,  Be 
sure  to  add  the  toroid  choke 
before  soldering  the  DIN 
plug  onto  the  interface  box 
end  of  the  cable,  A  common 
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stereo  patch  cord  with  pho- 
no plugs  on  each  end  carries 
the  receive  audio  from  the 
rig  to  the  interface  box. 

ZX81  2K  RAM 

Modification 

If  you  intend  to  use  the 
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Fig.  8.  Transmit  assembly-code  listing. 
42     73  Magazine  *  September,  1 984 


ZX81     computer     in     your 

RTTY  system,  you'll  need  to 
replace  the  IK  RAM  chips 
with  2K  of  RAM  to  make 
room  for  the  software  and 
display  requirements.  (The 
TS-1000  already  has  2 K  of 
RAM,  so  skip  this  section  if 
you  have  one  of  these  com- 
puters.) 

First,  peel  off  the  four  rub- 
ber feet  on  the  bottom  of 
the  ZX81  and  remove  the 
five  screws  and  the  back 
panel  Remove  the  circuit- 
board  screws  and  carefully 
turn  the  board  over.  Gently 
remove  the  keyboard  cables 
from  their  sockets.  Refer  to 
Fig,  4  for  chip  placement, 
and  remove  both  211 4  ICs  or 
the  single  4118  IC.  Either 
memory  configuration  may 
be  used  in  the  ZX81  I  rec- 
ommend using  de-sotdering 
braid,  and  don't  force  any- 
thing; traces  are  easily  bro- 
ken. Remove  the  jumper 
wire  at  L1 ,  if  it  exists. 

Now  solder  a  2016  or 
6116  2K  X  8  RAM  chip  at 
position  IC4  Notice  that  the 
circuit  board  has  28  holes  in 
this  position;  use  the  /ower 
24  holes.  Solder  a  jumper  at 
L2  to  connect  address  line 
A10  to  the  RAM  chip,  and  re- 
assemble the  computer, 

To  check  memory  opera- 
tion, type: 

PRINT  PEEK  16388 
+  256  *  PEEK  16389 

T|is  should  give  a  result 
of  18432  if  the  2K  of  RAM  is 
working  properly. 

The  Software 

Many  of  you  probably 
have  discovered  that  the  T/S 
computer  has  a  very  slow 
Basic  interpreter  due,  once 
again,  to  the  large  percent- 
age of  computation  time  re- 
quired for  the  display  I  de- 
signed the  RTTY  software  to 
be  somewhat  of  a  hybrid: 
part  Basic  for  convenience 
and  part  Z80  assembly  code 
for  speed, 

Figs  5-8  give  listings  and 
flowcharts  for  the  receive 
and  transmit  portions  of  the 
software,  both  of  which  are 
written  in  assembly  lan- 
guage.   For   the    most   part. 


these  routines  handle  the 
Baudot-to-Sinclair  code  con- 
version and  character  dis- 
play during  receive,  and  the 
keyboard  input  character 
display,  and  Sine  I  air-to- Bau- 
dot conversion  during  trans- 
mit 

Fig,  9  shows  a  listing  of 
the  assembly-stuffer  pro- 
gram, Line  1  saves  199  bytes 
of  space  in  RAM  for  the  ac- 
tual code  and  includes  the 
Baudot-Sinclair  and  Sinclair- 
Baudot  lookup  tables,  Line  2 
contains  all  of  the  assembly 
code  in  Figs,  6  and  8  as  one 
long  string,  Lines  3-7  con- 
vert this  string  into  actual 
hexadecimal  numbers,  then 
stuff  them  into  the  memory 
reserved  in  line  1. 

Enter  this  program  exact- 
ly as  shown  in  Fig.  9,  then 
RUN  it  When  the  run  is 
complete,  LIST  the  program 
and  check  that  the  decimal 
numeric  sequences  have 
been  replaced  with  jumbled 
code  and  that  the  two  look- 
up tables  are  still  intact  The 
jumbled  listing  is  the  display 
read-only-memory  (ROM)  in- 
terpretation of  the  actual  as- 
sembly code  located  there. 
Now  DELETE  all  of  the  pro- 
gram except  line  1,  CLEAR 
the  variables,  and  you  are 
ready  to  enter  the  Basic  part 
of  the  software. 

The  listing  of  Basic  com- 
mands is  shown  in  Fig.  10. 
Lines  10-80  will  allow  for  an 
unshift-on-space  routine  in 
the  assembly  code  for  re- 
ceive by  POKE  in  g  appropri- 
ate commands  into  loca- 
tions 40AFH  and  4OB0H  (Fig. 
6).  If  the  unshif  t  on  space  is 
not  selected,  NOPs  are  put 
into  these  two  locations, 
Lines  90-100  software  reset 
the  8251  chip,  and  lines 
110-190  are  the  receive  por- 
tion of  the  program.  This 
routine  sends  the  receive 
command  to  the  8251, 
scrolls  the  screen  on  each 
line  feed  (LF)  or  when  32 
characters  have  been  dis- 
played, and  monitors  the 
keyboard  for  SHIFT  T  (CHRS 
221)  for  a  jump  to  the  trans- 
mit routine  located  at  line 
200  and  beyond    This  por- 
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Fig  9.  Listing  of  the  assembly-staffer  program.  When  you  key 
in  and  RUN  this  program,  the  transmit  and  receive  assembly 

code  shown  in  Figs.  6  and  8  will  be  entered  into  the  comput- 
er's memory  automatically. 


tion  of  the  program  sends  a 
transmit  command  to  the 
8251,  scrolls  the  display,  and 
monitors  the  keyboard  for  a 
SHIFT  R  (CHRS  219)  for  a 
jump  back  to  receive 

Now  key  in  lines  10-270 
and  SAVE  "RTTY"  twice  on 
cassette  to  ensure  at  least 
one  good  copy* 


Assembling  and  Operating 
the  RTTY  Station 

Be  sure  the  power  is  off  to 
the    T/S    computer    before 

connecting  (or  disconnect- 
ing) the  interface  box.  If  you 
didn't  key  the  connector  to 
the  slot  in  the  T/S  circuit 
board,  be  certain  the  con- 
nector is  installed  right  side 
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L   REM    [fCm   Assembly   Code  >   Let  vies) 

10    I'klNTAT  20,0;    FrmSSlS   OK  SPACE    (Y/N)7" 

20    INPUT  AS 

30  IF  A$*>nV   THEN  GOTO  70 
40  POKE  16559*203 

50  POKE  16560.174 

60  GOTO  90 

70    POKE    16.559fu 

60  POKE  L&560»0 

90  POKE  28672,128 
LOO  POKE  28672.! 
U0  f©KE  Z&672.67 
120   IF    1NKET$<>""  THIW  GOTO   120 
1J0  POKE    28672 >4 
140  SCROLL 

150  PRItfT  "«R£CEIVE  TEXT     " 
160  SCROLL 
170   LET  A-USR   165U 

180    IF    LNKLVS-CIIK?   221  THEN  GOTO   200 
191)    ■■  HO    160 

200    IF   1MKEYS-     ""    THEM  GOTO   200 
.10  POKE   ^672,13 
_:o  SCROLL 

230  PRINT   ,f<<TRAHS«lT  TEXT>  " 
2*0  SCROLL 
250  LET  A^USR    16576 

260   IF   ISKEYS-CHR5    219  THEN  GOTO   120 
270  GOTO   240 

Fig.  70,  Listing  of  the  Basic  portion  of  the  program.  Line  1  is 
all  that  remains  of  the  assembly  staffer,  and  lines  10-270  con- 
trol the  transmit  and  receive  assembly  program  code. 


Fig.  11.  Listing  of  the  Baudot  code  with  appropriate  decimal 
and  hexadecimal  equivalents.  The  special  TimexJSindair 
FICS  codes  for  the  display  and  keyboard  are  shown  in  the 
last  two  columns, 
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up.  Connect  the  cassette  re- 
corder and  TV  monitor  to 
the  computer  and  attach  the 
jumper  cables  between  the 
interface  box  and  your  rig. 
Turn  on  the  computer  and 
receiver  and  follow  the  guid- 
ance in  the  Hardware  Con- 
struction section  {above)  if 
you  have  RFI  trouble. 

Now  LOAD  and  RUN  the 
RTTY  program.  The  unshift- 
on-space  routine  is  a  conve- 
nience during  receive  to  pre- 
vent lockup  in  the  FIGS 
mode  if  a  LTRS  command  is 
missed;  the  system  also  will 
return  to  LTRS  mode  upon 
receiving  a  space,  However, 
weather  broadcasts  consist 
of  many  strings  of  numbers 
separated  by  spaces,  and 
transmission  would  be 
slowed  considerably  if  a 
new  FIGS  command  had  to 
be  sent  after  each  space. 
Therefore,  it  would  be  a 
good  idea  to  select  unshift 
on  space  for  everything  ex- 
cept weather  broadcasts, 

Set  your  receiver  to  the 
RTTY  mode,  or  adjust  the  i-f 
passband,  to  allow  recep- 
tion of  the  mark  and  space 
tones  with  minimum  attenu- 
ation. For  amateur  recep- 
tion on  the  HF  bands,  select 
the  170-Hz  filter  and  shift, 
set  60  wpm,  and  find  a  RTTY 
signal.  Your  best  bet  will 
usually  be  just  below  14100 
kHz-  Select  normal  on  the 


NORMAL/REVERSE  switch- 
es and  advance  the  input- 
level  pot  while  tuning 
around  the  RTTY  station  un- 
til the  LEDs  illuminate. 

Now  tune  the  receiver  un- 
til the  LEDs  follow  the  high 
and  low  tones  and,  if  all  is 
well  text  should  appear  on 
the  screen  The  system  will 
scroll  when  a  displayed  line 
is  full  or  when  a  line  feed  is 
received.  In  order  to  famil- 
iarize yourself  with  opera* 
tion  of  the  LEDs  you  may 
want  to  tune  around  an  un- 
modulated carrier  or  CW 
signal.  As  the  tone  increases 
in  frequency,  you'll  notice 
the  L  LED  come  on,  shift  to 
the  H  LED,  and  then  both 
LEDs  will  extinguish  as  the 
tone  frequency  exceeds  the 
filter/decoder  passband. 

To  receive  commercial  or 
VHF  amateur  RTTY,  select 
the  850-Hz  filter  and  shift 
and  tune  in  the  same  man* 
ner  as  above.  Since  the  au- 
dio shift  is  wider  here,  the 
tuning  will  be  slightly  less 
critical  than  in  the  170-Hz 
case.  Commercial  news 
broadcasts  are  usually  at  67 
wpm  and  NORMAL,  weath- 
er is  100  wpm  and  NOR- 
MAL, and  some  ship-to- 
shore  is  100  wpm,  170  Hz, 
and  REVERSE.  Many  of  the 
commercial  broadcasts  seem 
to  be  between  16.0  and  16.5 
MHz.  If  you  happen  to  run 
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across  a  non-Baudot  station 

or  if  you  select  the  wrong 
system  parameters,  garbage 
will  print  on  the  screen. 

To  transmit,  simply  hit 
SHIFT  T,  and  if  you  wired 
the  jumper  correctly,  your 
rig  should  switch  to  trans- 
mit  Adjust  the  output  level 
and  mike-gain  controls  for  a 
reasonable  rf  output  power. 
Don't  overdo  it— my  TR7 
gets  plenty  hot  with  only 
60  W  continuous  output 
power.  RTTY  isn't  like  CW; 
the  rig  is  putting  out  full 
power  continuously  during 
transmit  and  most  manu- 
facturers recommend  cool- 
ing fans  for  their  solid-state 
gear  when  running  high 
power  in  this  mode. 

Adjust  the  monitor-levet 
control  until  the  2125-Hz 
tone  is  audible,  then  type 
your  message.  You  should 
hear  the  space  tones  inter* 
mittently  as  you  type.  You 
can  keep  your  eyes  on  the 
keyboard  and  simply  listen 
for  confirmation  of  charac- 


ter transmission.   The  8251 

chip  gives  you  a  single  char- 
acter buffer  (big  deal)  so  you 
can  type  a  new  character 
while  the  previous  one  is  be- 
ing sent 

Note  that  the  computer 
automatically  will  send 
LTRS  and  FIGS  codes  where 
necessary  and  also  will  send 
a  CR/LF/LTRS  command 
when  you  hit  the  ENTER 
key,  or  on  the  first  space  af- 
ter 64  characters  are  sent 
with  no  intervening  ENTER, 
Your  transmission  is  thus  au- 
tomatically keyed  to  the 
SOcoIumn  printer  found  on 
most  mechanical  and  high- 
priced  electronic  systems. 
Also  notice  that  the  SPACE 
key  really  produces  a  space; 
if  you  want  this  key  to  act  as 
a  program  BREAK,  press  the 
key  while  in  the  receive 
mode.  In  this  way,  you  can 
return  to  the  T/S  operating 
system.  Typing  SHIFT  R 
while  in  the  transmit  mode 
returns  the  system  to  re- 
ceive. 

Some  Baudot  FIGS  char- 


acters are  not  present  on  the 

T/S  keyboard  for  transmis- 
sion or  in  the  character  set 
for  display.  The  most  logical 
substitute  characters  1  could 
think  of  are  listed,  along 
with  the  Baudot  character 
code,  in  Fig.  11. 

Conclusion 

Many  amateurs  feel  that 

frequency-shift  RTTY  is  the 
ideal  communication  mode, 
and  with  good  reason.  It  has 
a  3-dB  signal-tonoise  advan- 
tage over  machine-decoded 
CW  signals,  and  information 
is  sent  much  faster  than 
most  manually-decoded  CW. 
In  many  cases,  when  an  HF 
band  is  nearly  useless  for 
CW  or  voice  communica- 
tions, the  RTTYers  are  still 
going  strong.  Indeed,  I  can 
get  about  90%  copy  with 
my  system  tuned  to  a  signal 
which  is  weak  and  barely  au- 
dible. There  is  also  much 
satisfaction  to  be  gained  in 
the  construction  of  a  project 
of  this  nature,  allowing  you 
to  experiment  with   a  very 


useful  specialized  commu 
nication  mode  at  minimal 
cost.  I 
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AMATEUR  TELEVISION 


ATV  TRANSMITTER/CONVERTER 

ALL  YOU  NEED  IN  ONE  BOX 


&OC7w  delivered 
TC-1  plus 


•  OVER  10  WATTS  PEP  OUTPUT.  Crvslal  controlled  continuous 
duty  Transmitter  Specify  439  25. 434.Q,  426  25  standard  of  other 
70  cm  frequency  2  t>eq  option  add  $26 

•  BASE,  MOBILE,  or  PORTABLE,  Use  the  buittin  AC  supply  or 
external  13  6  vdc  Do  parades.  Marathons,  CAP  searches.  e!c 

•  TWO  VIDEO  AND  AUDIO  INPUTS  lor  camera,  TVRO,  VCR,  or 
computer  Wide  bandwidth  tor  broadcast  quality  color  video  and 
computer  graphics  Standard  broadcast  subcarner  sound  which  is 
heard  thru  the  TV  speaker 

•  RECEIVE  ON  YOUR  STANDARD  TV  SET  tuned  to  Channel  3  or  4 
Sensitive  vancap  tuned  TVC-2L  downconverler  covers  simple*  and 
repeater  treq.  over  the  whole  420*450  mHz  70  cm  amateur  band 

•  ATTRACTIVE  10.5  x3x9  CABINET. 

CALL  OR  WRITE  FOR  OUR  CATALOG  Of  rmire  infoffTOfiG 

ATV  antennas  transmit  modules  cameras  etc  or  who  ■&  on  *n  your  area 

See  chapter  14  1964  ARRL  Handbook 

TERMS;  Visa.  Mastercard,  or  cash  only  UPS  CODs  by  telephone  of  maii 
Postal  money  orders  and  telephone  orders  usua  i  iv  tupped  within  2  days  Ail 
other  checks  must  clear  before  shipmeni  Transmitting  equipment  soIl!  only 
to  licensed  amateurs,  verifiable  in  the  \r-l84  call  book 


(313)  447-4565  m-f  8am-6pm  pst. 

P.C.  ELECTRONICS 

Tom  W60RG       Maryann  WB6Y5S 


2522  Pax  son  Lane 
Arcadia  CA  91006 


159  00  149" 

20.00 

39.00 

50.00 

59.50 

47.50 

96  50 

96-50 
159.00  144'* 

39.00 

39,50 

19.50 


89" 
8953 


PS-740  internal  power  supply 

•EX-241  Marker  umt 

*  EX-  243  Electronic  keyer  unit 

•FL-45  500  Hi  CW  filter  (lstlF(.„. 

•FL-54  270  H-r  CW  filter  (1st  iFJ 

-FL-52A  500  Hz  CW  filter  (2nd  IF) 

*FL-53A  250  Hz  CW  filter  (2nd  IF) 

*FL-44A  SSB  filter  (2nd  IF)  

SM-5  E-ptn  eiectret  desk  microphone 

HM-10  Scanning  mobile  microphone 

MB-12  Mobile  mount « 

^Options  also  for  IC-745  listed  below 
1C-730  8  band  200*  PEP  *cvr  w/mic  $829.00  599s* 

FL-30  SSB  fitter  (passband  tuning) 

FL-44A  SSB  fitter  [2nd  IF) >... 

FL-45  500  Hz  CW  filter..., .,, 

EX- 195  Marker  unit.,.,. „ 

EX- 202  LDA interface;  730/2KL/AH-1 

EX- 203  150  Hi  CW  audio  filter. 

EX- 205  Transverter  switching  unit 

SM-5  Spin  electret  desk  microphone 

HM-10  Scanning  mobile  microphone 

MS- 5  Mobile  mount ,,♦*.,.* 

IC-720A  9-banrJ)(Cvr/  I  30MHzrcvT$1349  00  899*s 

FL-32  500  Hz  CW  filter..... „„„„     59  50 

FL-34  5  2  kHz  AM  filter 49  50 

SM-5  8  pmelectret  desk  microphone     39.00 

MB-5  Mobile  mount 19  50 

IC-745  9  band  *cvr  w/  1  30  Mhz  rcvr  $999.00  769si 
PS-35  Internal  power  supply  .„,...  160.00  144" 
CFJ-455K5  2  8  kHz  wide  SSB  filter      4.00 

HM-12  Hand  microphone .«     39.50 

SM-6  Desk  microphone 39  00 

*See  IC-74Q  list  above  for  other  options  (*) 


IC-751  9  band  xcw/.l-30  MHz  rw 

PS-35  Internal  power  supply 

FL-32  500  H?CW  filter  (1st  IF) 

FLG3  250  Hz  CW  filter  (1st  IF) 

FL-52A  500  Hz  CW  filter  (2nd  IFJ... 

FL-53A  250HzCWfttter(2ndlF)-.- 

FL-33  AM  filter mm 

FL-70  2.B  Khz  wide  SSB  filter 

HM-12  hand  microphone 

SM-6  Desk  microphone 

CR-64  High  stability  reference  xtal 
RC-10  External  frequency  controller 

MB- 18  Mobile  mount 

Option*:   72Q/73Q/74Q/745/751 

PS-15  20A  external  power  supply 

EX-144  Adaptor  for  CF-I/PS-15  — 


1399.00 

160.00 

59,50 

48.50 

96.50 

96.50 

31.50 

46.50 

39.50 

3900 

56  00 

35.00 

19  50 

Regular 

$149.00 

6.50 


1199 
144^ 


895- 


SALE 
134" 


r^l 


HF  Equipment  Regular  SALE 

IC  740*  9  band  200w  PEP xcvr  w/mic$  1099.00  S995; 

*FREE  PS  740  Interna)  Power  Supply  & 

S50  Factory  Rebate    until  gone! 


159  00  144" 
59.50 
39.00 
2750 
3900 
29.00 
39,00 
39  50 
1950 


ICOM 


Options  -  continued 

CF-1  Cooling  fan  for  PS  15 

PS-20  20A  switching  ps  w/speaker ... 

CC-1  Adapt   cable;  HF  radio/PS20 

CF-1  Cooling  fan  tof  PS  20 

EX  310  Vwce  syntb  for  751,  R^71A 
SP-3  External  base  station  speaker ... 
Speaker/Phone  patch  •  specify  radio 

BC-lOA  Memory  back-up,* 

EX- 2  Relay  boi  with  mafker  ,♦.„.,,.< 
AT- 100  lOOw  8  band  automatic  ant  tuner 
AT-  500  500w  9  band  automatic  ant  tuner 

MT-100  Manual  antenna  tuner 

AH-1  5-band  mobile  antenna  w/tuner 
PS-30  Systems  p/s  w/cord,  6-pin  plug 

GC-4  World  clock 

HF  linear  amplifier 

IC-2KL  w/ps  160- 15m  solid  state  amp 

VHl    i  'HF  hj*e  mufti- modes 
IC-251A*  2m  FM/SSB/CW  transceiver 

*$5D  Factory  Rebate 


Regular  SALE 

45.00 

229.00  199" 

10.00 
4500 

39  95 

4950 

139.00  129" 
8.50 

34  00 

349.00  314" 
449.00  399" 
249.00  224" 
289  00  259" 
25995  233" 

99.95  94" 
Regular  SALE 
1795.00  1299 

Regular  SALE 
$749.00  549" 

until  gone! 


I C- 55  ID  80  Watt  6m  transceiver. 

PS-20  20A  switching  ps  w/speaker 

EX-106  FM  option 

BC-10A  Memory  back-up 

SM-2  Eleclret  desk  microphone 

IC-271H  lOOw  2m  FM/SSB/CW  xcvr 
IM71H  75w  43W50  SS8/CW/FM  xcvr 

PS-35  Internal  power  supply ,. 

PS- 15  20A  power  supply 

IC-271A  25w  2m  FM/SSB/CW  xcvr... 

AG  20/EX-338  2m  preamplifier.... 
I C -471 A  25w  430-450  SSB/CW/FM  xcvr 

PS-25  Internal  power  supply 

EX-310  Voice  synthesizer 

HM-12  Hand  microphone .. 

SH-6  Desk  microphone 

VHF/VHF  mobile  multi-modes 
IC-290H  25w2mSSB/FMxcvffrn,mic 
IC-490A  lOw  430440  SS8/FM/CW  xcvr 
VHF/UHF/1,2  GHz  FM 
IC-22U  lOw  2m  FM  non-digital  xcvr 

EX- 199  Remote  frequency  selector 


$699.00  599" 
229  GO  199" 
125.00  112" 
8.50 

39.00 
899.00  799" 
1099  00  Call 
160.00  144s^ 
149.00  134" 
699.00  619" 

56  95 
799  00  699" 

99  00    g9" 

39.95 

39  50 

39  00 

549  00  489" 
649  00  579" 
Regular  SALE 
299.00  249" 
35  00 


Closeout  Item  Regular  NOW 

IC-25H  45w.  2m  FM  w/up-dn  TTP  mic  389  00  299" 

BU-1H  Memory  back-up...........     38.50  tW* 

t  BU  1H  $10  purchased  with  IC-25H,  otherwise  $38.50 


IC-27A  Compact 25w 2m  FMw/TTPmic  369  00 
IC-27H  Compact 45w  2m  FMw/TTPmtc  409  00 
IC-37A  Compact  25w  220  FM,  TTPmic  449  00 
IC-47A  Compact  25w  440  FM,  TTP  mic  469.00 
UM6/EX-388  Viun- svnthwtaf..,  29.95 
IC-120  Iw  1,2  GHz  FM  transceiver....  499.00 
6m  portable  Regular 

IC-5Q5  3/l0w  6m  port  SS8/CW  xcvr $449  00 
BP  10  Internal  Nicad  battery  pack     79  50 

BP-15  AC  charger . 12.50 

EXr24S  FM  unit 49  50 

LC-10  Leather  case 34  95 


329" 
369" 
399** 

419" 

449" 
SALE 

399" 


Order  Toll  Free:  1-800-558-0411 


I 


Hand -held  Transceivers 
Deluxe  models  Regular  SALE 

IC-02A  lor  2  meters  $  319  00  289" 
IC-02AT  w/DTMF(_.  349  00314" 

IC  04A  for  440  MH?       TBA 

IC  04AT  w/DTMF 37900  339" 

Standard  models  Regular  SALE 
IC-2A  for  2  meters  $  239  50  214" 
IC-2AT  with  TTP 269  50  219" 

IC-3A  for  220  MHz...  269,95  234" 
JC-3AT  with  TTP 299.95  239" 

IC  4A  tor  440  MHz...  269.95  234" 
IC4AT  with  TTP. 299.95  239" 

Accessories  for  Deluxe  models  Regular 

BP  7  800mah/13  2V  Nicad  Pak     use  BC  35  67  50 

8P-8  800mah/8.4V  Nicad  Pak  -  use  BC  35...  62  50 

BC  35  Drop  in  desk  charger  -  all  batteries.,..  69  00 

SC-16A  Wall  charger  -  BP7/8P8 .,...  10.00 

Accessories  for  both  models  Regular 

BP-2  425mah/7,2V  Nicad  Pak  -  use  BC35....  39  50 

BP-3  Extra  Std.  250  mah/8.4V  Mead  Pak ....  29.50 

BP  4  Alkaline  battery  case......... 12  50 

BP-5  425mah/ 10.8V  Nicad  Pak     use  BC35  49.50 

CP-1  Cig  lighter  plug/cord  -  BP3  or  Dlx......  9.50 

OC-1  DC  operation  pak  for  standard  models  17  50 

LC-2AT  Leather  case  for  standard  models,....  34  95 

LC  1*  Soft  case  lor  Deluxe  models „  17  95 

HM-9  Speaker  microphone  ..*«*„«♦> 34  50 

HS10  Boom  microphone/headset 19  50 

HS-IOSA  Vox  unit  for  HS  10  (effx  only) !9  50 

HS-10SB  PTT  unit  for  HS-10.... 19  50 

ML-1  2m  2  3w  in/lOw  out  amplifier... ..SALE  79  95 
ML'25  2m  2.3w  in  20w  out  amplrlier ....  SALE  179.95 

3A-TTN  Optional  TT  Pad  -  2A/3A/4A 39  50 

SS-32M  Commspec  32-tone  encoder 29  95 


Q3 


ril 


Shortwave  receivers 

R-71A  100  Ktiz-30  Mhz  digital  receiver 

FL-32  500  Hz  CW  filter 

EX-310  Vorce  synthesizer 

RC-11  Wireless  remote  controller,., 

CR-64  High  stability  oscillator  xtal 
R-70  100  Khz- 30  Mhz  digital  receiver 

L.  A-  b  J  /  It  I     UIPFL    i*i*  ■■*■■■   ■*■*■-!*   ■■■ 

IC-7072  Transcetve  interface,  720A 

FL-44A  SSB  filter  (2nd  IF) 

FL  63  250  Hz  CW  filter  (1st  IF) 

SP-3  External  speaker 

CK-70  (EX-299J  12v  DC  option 

M842  Mobile  mount 


egular  SALE 
$799.00  689" 

59.50 

39.95 

59,95 

56.00 
749.00  599" 

38.00 
112.50 
159.00  144" 

48.50 

49.50 
995 

19.50 


MasterCard 

V 


V7S4" 


HOURS:  Mori,  thru  Fri.  9-5:30;  Sat.  9-3 

Milwaukee  WATS  tine  1-800-558-0411  answered 
evenings  until  8:00  pm,  Monday  thru  Thursday. 

Please  use  WATS  line  for  Placing  Orders. 

For  other  information,  etc.  please  use  Regular  line. 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1 -800-242-51 95 


dUdui 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


Inc. 


WICKLIFFE.  Ohio  44092 

28940  Euclrd  Avenue 

Phone (216)  585-7388 

Ohio  WATS  1  800-362  0290 

JE*  1-800-321-3594 


-AES  BRANCH  STORES 

ORLANDO.  Fla.  32803      CLEARWATER.  Fla.  33575    LAS  VEGAS,  Nev.  89L06 


621  Commonwealth  Ave. 

Phone  (305)894-3238 

Fla.  WATS  1-800  432-9424 

KSf  1-800  -327-1917 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In  State  WATS 


No  Nationwide  WATS       Nevada 


1072  H  Ranctio  Drive 

Phone  (702)  647-3114 

No  In  State  WATS 

2uisl*  1-800-634-6227 


Associate  Store 

CHICAGO.  Illinois  60630 

EfilCKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631  5181 

15  mln.  from  O'Hare! 
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Easy  FSK  for  the  IC-730 

Don't  settle  for  less  than  complete. 
Four  dollars  gives  you  the  RTTY  the  factory  left  out 


The  IC-730. 


Top  view:  The  wires  for  my  modification  are  identified  with 
white  tape,  here  shown  going  to  the  pad  1  and  pad  2  loca- 
tions under  the  calibrate  pot  on  the  main  board. 
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Emory  0.  Young  WA4TT0 
2403  £  Boiling  St 
Savannah  CA  37404 


Having  recently  acquired 
[corns  IC-730r  I  no* 
ttced  that  it  didn't  have  a 
RTTY  mode.  As  I  wanted  to 
get  into  RTTY,  I  had  two 
choices:  to  build  up  an  AFSK 
unit  or  to  modify.  Being  nat- 
urally curious,  I  decided  to 
modify,  if  possible,  and 
pulled  out  the  schematic. 

The  PLL  has  a  13.66-MHz 
crystal  and  is  calibrated 
with  a  10k  pot  (R-162)  that 
controls  the  bias  on  a  vari- 
cap  diode.  By  switching  a  re- 
sistance in  parallel  with  the 
calibrate  pot,  you  can 
change  the  frequency  of  the 


13  66-MHz  crystal  oscillator 

and  the  frequency  of  the  rig. 
See  Fig,  1 , 

First  remove  the  top  and 
bottom  covers.  In  order  to 
gain  access  to  the  foil  side 
of  the  main  unit  board,  you 
have  to  remove  the  17  plugs 
that  are  plugged  into  the 
main  unit  board,  Unscrew 
the  four  mounting  screws. 
(Note:  The  mounting  screws 
are  permanently  locked  to 
the  main  board,) 

The  coax  cable  from  J14 
has  to  be  slid  in  the  wiring 
harness  toward  the  detector 
unit  in  order  to  have  enough 
slack  to  turn  the  main  unit 
board  over. 

Cut  two  15-inch  pieces  of 
wire  (about  22  gauge)  and, 
referring  to  Fig.  2,  solder  one 
wire  to  pad  1  and  the  other 
wire  to  pad  2.  Be  sure  to  re- 


5A2    3 


- — PU. *!*■ 


MAW  UNIT 


Fig.  1.  Schematic. 


MurJtn  HF6V  t"i  hi  ipietalv  BUtftinaiH  bandavvctcning 
flOThrm.jghi  I  Q  plus  JO  melerfl  Q  u  Ipu  1 1  cm  i>.  all  4  arid 
5  band  trap  van* mis  erf  compter  able  »i*e  Tliousfinds 
«  use  worfjwvtcie  s*nce  Decvmtser  011  ISO  irnrtsr 
option  evaridbte  now  retrofit  ki ts  for  remaining  WARC 
tjarmTb  ^rimiing  soon    Hetgf  If    26  fl/7  B  meters,  gliding 

not  required  »i  moat  installation* 


Moxtot  ZMCV    TrrxT*jt*i*  *  -i 

<•!  y*rtnMtl  'or  2  m^*^  h^ytng  ffce  same  ga<n  as 
■  I.  .uhli'  %#  type*,  but  the  patented  (romtK-jne"' 
;  i  iB&r^WCtfGrtallOWS  irwtfediuTortQ  rarnHjn  unbroken 
try  •'^ulatQ'k  few  mutiimuiTl  strength  h*  h*yt-<  wincl^  FJo 
COrfS  -phjrr***  s  rSwh^Jit  j.crrsTnjcfior.  and  .M^uittdbie 
Btrnmo    match    tor    coniptete   O  C     grounding    and 

reel  possible  SWF    Height    9  8  tt/2  98  mernrft 


,  i         ModtH  JMCV5    Supe-  Ttocrtone  '  -Some 

A_>  advanced  feaiLves  a*  the  basic  2MCV  but  a 

*     ^f| ,- full      w a vi riength      taller      wiih      .-iddumnar 

j^*  TroiT^bonw  ""*  phasing  section  tut  additional 

gasi\    Heighl    15  75  hlA  &  niotert 
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AM  BUTTERNUT  ANTE  N  MAS  use  ita^ss  »te«H 
h(jrdwd<B  end  lire  guaranteed  tor  a  full  year  Fwr  f unher 
in  Formation  on  these  and  Other  BUTTERNUT  products 
Wits- for  Our  FREE  CATALOG1 

BUTTERNUT 

ELECTRONICS 

405  E.  Market  St.  Lock  hart.  TX  78644 


DIRECTION  FINDING  ? 


•  floppier  Direction 
Finding 

•  No  Receiver  Mods 

•  Mobile  or  Fixed 

•  Kits  or 
Assembled  Units 

•  135-165  MHz 
Standard  Range 


Circular  LEO 
Display 

Optional  Digital 
Display 

Optional  Serial 
Interlace 
12  VDC  Operation 
90  Day  Warranty 


New  Technology  (patent  pending)  converts  any  VHF  FM  receiver  into  an  advanced 
Doppfer  Direction  Finder,  Simply  plug  into  receiver's  antenna  and  external  speaker 
jacks.  Use  any  four  omnidirectional  antennas.  Low  noise,  high  sensitivity  lor  weak 
signal  detection.  Kits  from  $270.  Assembled  units  and  antennas  also  available.  Call  or 
write  for  full  details  and  prices. 

H  DOPPLER  SYSTEMS,    SJJiLSTSsSt   <M2)998'1151 


BE 

HEARD! 


with  YoC'om  RF  POWER  BOOSTERS 


ZC 120-2  The  KING  of  ihe  amplifiers  tor  hand-held  radios' 
Over  120  watt  output  from  your  2  meter  hand-held1  Usable 
with  nand- holds  with  OS  lo  5  watt  output  Guaranteed 
bandwidth  1 38-154  MHz!  Maximum  DC  current-  IB  amps  at 
13.8  V0c  Dimensions:  3*7  5*6  5  {HxWxD}  inches  Weight 
3.25  lb  I^O  connectors  SO-239  (50  onm  UHF).  Automatic 
carrier  operated  switching  Reverse  polarity  protection 
VSWR  protected  Continuous  duty.  Reg  *  199  95 

2C060-2  This  intermediate  range  amplifier  is  idea*  for  the 
simp  ten  operator  who  wants  to  BE  HEARD'  60  watt 
minimum  output  with  2  watt  nominal  input  at  13  8  Vdg 
Usabte  from  0  5  watt  input  (10  watt  output}  to  5  watt  input 
{70+* watt  output!  Guaranteed  bandwidth  136-154  MHit 
Maximum  DC  Current  10  amps  at  60  waft  Output  and  13  B 
Vdc  Dimensions  3  0*7  5*4  5  (HuWxOj  inches  Weight  25 
lb.  I/O  connectors  SO- 239  iUHF  50  ohm)  Automatic 
carrier  operated  switching  Reverse  polarity  protected 
VSWR  protected  CONTINUOUS  DUTY  Reg  M £4  95 

2CO3O-20Q  A  super  battery-saving,  amplifier  designed  to 
operate  on  your  hand- held  s  low  power  [battery  saving} 
setting'  A  lull  30  waft  Outpul  with  only  2Qfl  mW  |0  2  watt} 
drive,  Usable  from  50  mW  input  {10  watt  output)  lo  1  watt 
Input  (35  watt  output)  Prelected  against  accidental  input 
overdrive  Guaranteed  bandwidth  138-154  MHz' Maximum 
DC  current  4  amps  at  I3.fi  Vdt  Dimensions  1.75x3*4 
(HxWxDj  rnches  Weight  10  ounces  I/O  connectors  SO- 
239  (UHF  50  oh  my  Automatic  carrier  operated  antenna 
switching.  Reverse  polarity  pro) acted  VSWR  protected  35 
mA  constant  current  charger  accessible  from  front  panel 
iacm.  Reg  *99  95 


2C  f  20-25  The  same  1 20  watt  output  with  your  25  watt  FM 
moot  lei  Usable  from  S  lo  35  watt  drive  Guaranteed 
bandwidth  13B-154  MH/i  Maximum  DC  current.  13.5  amps 
at  13.8  Vdc  Weight  3  lbs  I/O  Connectors  SO-239  (50ohm 
UHF)  Automatic  carrier  Operated  antenna  switching. 
Reverse  polarity  protected,  VSWR  protected  Continuous 
duty  rated  Reg.  *1 79  95 


2C03Q-2  The  workhorse  oi  the  industry1  Far  the  tep^Bler 
operator  who  needs  to  Keep  even  with  those  mobile  radios. 
Nominal  2  watt  drive  for  30  waft  output.  Usable.  3  wall  input 
(5  wait  output)  lo  5  watl  input  (40  wait  output)  Guaranteed 
bandwidth:  138*154  MHi!  Maximum  DC  current  4  amps  at 
13  6  Vdc  Dimensions  1  75x3k4  jHxWxp|  inches  SUPER 
SMALL-fits  anywhere'  Weight  Q  ounces  I/O  connectors 
SO- 2 33  (UHF  50  ohm}.  Automatic  carrier  operated 
switching  Reverse  polarity  protected  VSWR  protected  35 
mA  constant  current  charger  accessible  horn  Iront  panel 
mini-jack  Reg.  IB4.9S 


220C020-2  The  perfect  match  for  your  220  MHz  hand- 
held Usable  with  drive  powers  from  0.3  watt  input  {5  watt 
output]  to  5  watt  input  (35  watt  output).  Guaranteed 
bandwidth  218-22?  MHzl  Maximum  DC  ourrem  3  5  amps 
at  13  8  Vdc  Dimensions  1.75x3x4  (HxWxD J  inches  Weight 
8  ounces  I/O  connectors  SO-239  (UHF  50  ohm} 
Automatic  carrier  operated  antenna  switching  Reverse 
polarity  protection  vswr  protected  Front  panel  switch 
allows  "barefoot  operation"  35  mA  constant  current 
cnarger  accessible  from  Iront  panel  mini  lack  Reg.  *&4  95 


22 OC 040- 2  More  power  tor  the  220 
s  i  mplex  ope r  alo  r  A  f u  II 40  wal  t  outpul 
with  2  watt  input.  Usable  from  0  5  watl 
input  (10  watt  output}  lo  5  watt  input 
(50  watt  output}.  Guaranteed 
bandwidth  218-227  FViHi.  Maximum 
DC  current  10  amps  at  40  wall  outpul 
and  13  B  Vdc  Dimensions  3x7.5x4.5 
(H*W*0]  inches  Wenghl  25  Jb-  I/O 
Connectors  SO-2391  (50  ohm  UHF} 
Automatic  earner  operated  antenna 
switching  Reverse  polarity 
protection  Front  panel  on-off  switch 
for  "barefoot"  operation  VSWR 
protected  CONTINUOUS  DUTY 
Reg    '13995 


450CD3Q-2  A  solid  30  watt  Output 
Irom  your  UHF  hand-heldl  Usable 05 
watt  input  (4  watl  output)  to  4  watt 
input  (40  watt  output}  Guaranteed 
bandwidth  420*470  MH;1  Maximum 
DC  current:  7  amps  at  30  watt  output 
and  13. a  Vdc.  Dimensions. 3x7  5*4,5 
(HxWxD)  inches  weight  2,5  lb  I/O 
connect ofs  SO-239  (50  ohm  UHF 
Automatic  carrier  operated  antenna 
switc  hing.  Reverse  polarity  protected 
Front  panel  on-off  switch  tor 
■barefoot  operation,  VSWR 
protected  CONTINUOUS  DUTY 
RATED  Reg.  '139.95 


lo€om 
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PRODUCTS  CORPORATION 

65  E.  Palatine  Rd.,  Prospec!  Heights,  IL  60070 

(312)  459-3680 


MS 30-2  A  Z  meter  base  stalion 
amplifier  that  can  double  as  a  mo  title 
amplifier  as  well'  Nominal  2  watt  input 
tor  30  watt  output  Usable  0,2  watt 
input  (5  watt  outpul)  to  5  watt  input 
(40  wart  output).  Input  voltage:  108- 
125  Vac  to  power  suppiy;  13  6  Vdc  to 
amplifier  (provided  by  power  supply 
during  operation).  Guaranteed 
bandwidth- 138-154  MHz  Dimensions. 
4  5x7  75x6  {HiWxDj  inches.  Weight 
8  lbs.  I/O  connectors  SO-239  (50  ohm 
UHF)  Power  supply  can  deliver  6 A 
regulated.  Current  limited  Thermally 
protected  Regulaifon  0  2%  no  load  lo 
full  load  35  mA  constant  current 
charger  outpul  (rear  terminal  strip 
output)  96  Vdc  regulated  fiA) 
baltery  eliminator  output  (rear 
terminal  strip  output),  Automate 
carrier  operated  antenna  switch. 
VSWR  protected  Reg  *139  96~ 


Ail  Vocom  Products  are 

designed,  bull!  and  100%  tested  at  our 

Prospect  Heights,  IL  facility 


ABOVE  AMPLIFIERS  AVAILABLE  WITH  FCC  TYPE  ACCEPTANCE 

call    1-800-USA-MADE 


2 


W 


PAD  2 


Fig.  2.  Foil  side  of  main  unit 
board 


member  which  wire  is 
which,  as  this  is  very  impor- 
tant. Carefully  replace  the 
main  unit  board  and  plug 
the  wiring  harness  back  in. 

If  you  don't  have  the  of> 
tional  marker  unit  J15  will 
be  empty,  so  don't  search 
for  the  missing  plug,  as  I  did. 

Remove  the  8  screws  at 
each  end  of  the  rear  panel 
and  unplug  the  coax  cables 
from  J1  and  J  3  on  the  low- 
pass  filter  board.  Run  the 
two  wires  you  soldered  back 
to  the  accessory  socket 
where  you  have  13  unused 
positions  just  begging  to  be 
used,  Make  up  a  couple  of 


-*  *!R£  FROM  P*0  I 


WIRE  fROM  PAD  Z 


Fig.  3.  Keying  circuit  with 
shift  switch, 

molex®  pins  or,  if  you  don't 
foresee  any  use  for  existing 
accessory  connections,  cut 
wire  from  two  of  the  posi- 
tions and  attach  your  wires 
to  them.  Pin  8  of  the  existing 
socket  is  ground.  This  done, 
plug  coax  cables  back  inr  re- 
assemble the  rig,  and  put  the 
covers  back  on, 

Referring  to  Fig,  3,  K1  is  a 
reed  relay  and  R1  is  a  50k 
pot  SI  is  an  optional  SPDT 
switch  used  to  select  Mark 
low  or  Space  low.  Keying  be- 
tween pad  1  and  ground 
makes  Mark  low,  and  keying 
between  pad  1  and  pad  2 
makes  Space  low  Adjust  R1 
for  desired  shift  Going  from 
Mark  low  to  Space  low  or 
vice-versa  will  require  read- 
justment of  R1 . 


Right-side  view  showing  routing  of  modification  wires  to  the 
rear  and  then  straight  to  molex  connector. 


When  transmitting,  use 
the  AM  mode  instead  of  the 
CW  mode,  as  the  40  Watts  in 
AM  are  easier  on  the  finals 
and  they  can  operate  for  ex- 
tended periods  this  way, 

I  will  gladly  answer  or 
correspond  about  any  ques- 
tions you  may  have  if  you 
enclose  an  SASE.  K1  and  R1 


are  stock  items  at  Radio 
Shack.  Molex  connectors 
with  their  pins  also  are  avail- 
able at  Radio  Shack. 

So  get  into  RTTY  with  your 
IG-730  and  this  very  low-cost 
modification.  It  should  not 
cost  over  $4.00  with  all  brand- 
new  parts.  See  you  on  the 
bands.! 


QUALITY  PARTS  AT  DISCOUNT  PRICES! 


SUB-MINIATURE 
DTYPE  CONNECTOR 


EJBJZElIJ/iJ*  ■at::::::::::::i?°l 

$OLD£H  ryPESLre-MINlATURE 
C0MfiECTC*5uS£0FOR 
COMPUTE*  HOOtf  UPS 

DB  IS  PLUG  S275 

DB-  lb  SOCKET  S4  00 

DBI5HQ0Q  SI  50 

08?^  PLUG  12.75 

08-25  SOCKET  J3.50 

&B-24HOQO  $1.25 

"PARALLEL"  PRINTER 
CONNECTOR 

SOLDER  STYLE 
tt  PIN  MALE  USED 
OH  -WWWLLEL" 


S5.50  EACH 


DATA  C*f   -" 


c 


KEY  ASSEMBLY 

5  KEY 

1  00  EACH 

EKJLE 
NORMALLY  OPfN  SWJTCXE. -. 
MEASURES  5 V  LONG 

6  KEY 

$125 

EACH 

CONTAINS  6  SINGLE-POLE 
NORMALLY  OPEN  SWITCHES 
LONG 


ce 


2  MH2 


CRYSTAL 

CASE  STYLE  HC33/U 

CtXDRBURST 
3579  5*5  KC 
tl  00  EACH 


$3  50  EACH 


COMPUTER 
POWER 
SUPPLY 


TO 
POWER  A 

COM M 0 00 Rt  COMPILER, 
THIS  SUPPLY  DELIVERS 
BOTH  S  VDC  @  6  «A  (APPRO? 
12AUPS)AWCI9W:® 
SAW  $10,00  EACH 


FREE1  FREE!  FREE!  [   SEND  FORi* 


SOLID 


%48  PAGE  CATALOG 


MINIATURE  TOGGLE 

SWITCHES 

ALL  ARE  RATED  5  AMPS  @  12! 

S-P.D.T 

(on*  on) 

SOLDER  LUG 
T£pftUKJ 
11.00  EACH 


S.P.D/T. 

(on-on) 

PC  STYLE 
NtiN  THREADEC 
8LSMING 
ra<  EACH 

10  FOA  IT  00 

S.P.D.T. 

(on-ofi-on) 

NON-THREAOED 

Pushing 

PC   5fYL£ 
t%*  EACH 
■  '■'  =■  A  tt.flO 


VAC 


10  FOR  J?  00 
F00  FOR  SBflfll 

S.P.D.T 

(on-on) 

PC  VUGS 

TriflEAOED 

0U5HtftG 

11  .M  EACH 
TO  FOR  19  00 
100  POP  t«  00 


STATE  BUZZER 

i        V\'    COMPATISU 
ifjJlsiOOEACH 

V  10  FOR  $9.00 


S  *:  ' 


120V  INDICATOR 


NEON  INDICATOR 

flATED   1?0  V  1-3  W 
W0UNTS  IN  5.16    HOLE 
75*  EACH    RED  LENS 
10  FORI?  00 
TOO  f  OR  1 


EDGE 

CONNECTORS 

TFiffTTTlim  ttwttwrirnrt  - 

22/44    22/44  GOLO  PLATED 
CONTACTS 
156  CONTACT  SPACING 

$2  00  EACH     1U  FOR  Sift  00 


ILL  CLCaROfllCS  CORP 


00*  *.  VERMONT  *  P.O.  SOX  30406  *  LOS  AHGELIS,  CA  VDOO0 


TOLL  FREE  ORDERS  *1-800-826-5432 

UN  CALIFORNIA:  1-800  2S« -$$&$)  ^20 

AK,  HI.    OH    INFORMATION    •    (213)360-0000 


UL.'ANTTTIli  LlWIfCP 

*  Mr»>MUM  OB  DEB  lIBQa 

*  u*  A.  13  M  IHIWWQ 

NOCOD 


Fonnr.tj  qhdehs 

INCLUDE  SUFFICIENT 
SHIFTING 

*  c*lw  nts  ado  H7 


5  STATION 
INTERLOCKING 

MADE  BV  ALPS  ft&ftfl!&^ 
3  ■  2PDT  AND       ^*+m 

SWITCHES  ON  PUU-V 
INTERLOCKING  ASSEMBLY 
31.*  BETWEEN 
MOUNTING  CENTERS 
S3. 50  EACH 

5  STATION 

NON^NTERLOCKING 

SAME  AS  ABOVE  EXCEPT 

EACH  SWITCH  OPERATES 

INDE  PENDENT  lv 

S2  SO  EACH 
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The  SLINKY  DIPOLE  Antenna 

A  broadband,  low  SWR  dipole  that  realty  works  in  apart- 
ments, small  yards,  attics,  anywhere  a  smafl  antenna  Is  a 
must,  Indoors  or  out,  you  can  work  ANY  HF  BAND,  in- 
cluding 10  MHz.  No  gimmicks  or  add-ons.  Imagine 
80M  in  as  little  as  24  ft.!  Complete  kit  and  instructions, 
plus  50  ft.  of  coax.  Easy  to  set  up  and  adjust  More 
information  available  -just  call  or  write. 


Bfacksburg  Group 

Box  242  Suite  500 
Blacksburg  Virginia  24060 
703/95 1  -9030 


$67.95  postpaid  (m  u.SAJ 
Money  Back  Guarantee 
Virginia  residents    ->/ 
add  4%  sales  tax     || 


COULD 


THE 


KEYS  TO  YOUR  FUTURE 


Unlock  all  the  potential  of  your 
Commodore  54  and  VIC-20*  with 
RUN, 

Explore ,  .  •  Experiment .  . .  Enjoy . . , 
Beginner  and  expert  alike  will  be 
taken  beyond  the  manual  to  the  limits 
of  their  abilities,  Enter  your  own  game 
programs.  Construct  a  simple  hardware 
add-on.  Broaden  your  scope  with  unique 
applications. .  -And. .get  a  13th  issue 
FREE! 

Enjoy  key  features  like  these: 

•  Games  for  fun  &  strategy. 

•  Programming  tips  help  you  learn  short  cuts, 

•  Candid  reviews  help  you  make  money-saving 
decisions, 

•  Programs  to  add  to  your  library, 

•  Instructions  &  tutorials  to  increase  your  skills, 

•  Hardware  &  software  modifications  help  your 
machine  work  smart. 

•  Unique  applications  broaden  your  scope. 

Here's  a  system-specific  magazine  written  with 
you  in  mind.  Written  by  and  for  the  reader  to  give 
time-saving,  money-saving  hints.  You'll  get  instruc- 
tions and  tutorials  to  increase  your  skills,  and  candid 
reviews  to  help  you  make  the  right  decisions.  Most 
of  all  though,  you'll  have  fun, 

'Commodore  64  and  VIC-2Q  art  refutemd  trademarks  of  Commodate  Busmm  Machine*  Jut 


Commodore     64     and     VIC-20 
owners    are    one    of   the    largest 
groups    of   computerists   today. 
Enjoy  the  benefits  of  this  with 
your  own  magazine.  Be  in  con- 
trol like  never  before.  Order 
RUN  today  and  get  a  13th 
issue  free  with  your  prepaid 
order  (check  or  credit  card) 
of  only  $19.97.  Send  in  the 
coupon    or    call    toll    free 
1-800-258-5473.  In  N.H.  call 

1-924-9471. 


Send  me  a  subscription  to  RUN  for  the  regular  sub- 
scription price  of  only  $19,97  per  year.  I  understand 
that  with  payment  enclosed  or  credit  card  order  I  wilt 
receive  a  FREE  issue  making  a  total  of  13  issues  for 
$1937. 

□  Check/MO  □  MC  □  AE  □  VISA  D  BUI  me  $19.97  for  12  issues 


card*. 


exp.  date . 


signature 


oame. 


address 


city. 


.state. 


Jip, 


L 


Canaan  & Mexico  $2297;  Fontgn  Surface  f39.97.  I  year  onfy,  US  funds dwum an  US 
bank,  Foreign  airmail,  please  require,  PttiOSt  alio™  6  f o  8  weeks  for  delivery. 

RUN  •  Box  954  •  Farmingdale,  NY  11737 

349f6J 


QUALITY  TUNERS  THAT  DELIVER  MORE  PERFORMANCE, 
MORE  FEATURES,  MORE  VALUE  FOR  YOUR  MONEY. 


MFJ-941D  300  WATT  VERSA  TUNER  II 

mfS  MFJ't  fittest  telling  tuner  picki  In  plenty  of  new  featum. 
•  New  ityllngl  Brushed  aluminum  front.  All  metal  cabinet, 

(+ W)      New  SWR/Wattmeterl  More  accurate.  Switch  selectable  300/30 
watt  ranges.  Head  forward  /reflected  power. 

New  antenna  twitch!  Front  panel  mounted.  Select  2 
coax  lines,  direct  or  through  tuner,  random  wire/ 
balanced  line  or  tuner  bypass  for  dummy  load. 

New  alrwound  inductor!  Larger  more  efficient 
12  position  airwound  inductor  gives  lower  losses  and 
more  watts  out.  Run  up  to  300  watts  RF  power  output 

Matches  everything  from  1,8  to  30  MHz: 
dipoles,  inverted  vee,  random  wires, 
verticals,  mobile  whips,  beams,  balanced 
and  coax  lines. 

Built-in  4:1  balun  for  balanced  lines. 
1000  V  capacitor  spacing  Black. 
11x3x7  Inches,  Works  with  all 
solid  slate  or  tube  rigs. 
Easy  to  use  anywhere. 


MFJ-949B 

300  WATT 

DELUXE  VERSA 
TUNER  II 

ClQO!?      MfJsbest 
*■*▼•      300  watt 

(+4)         Vena 
Tuner  II.  Matches  every- 
thing from  1.8-30  MHz, 
coax,  randoms,  balanced 
lines,  up  to  300W  out- 
put, solid  state  or  tubes, 
Tun«  out  SWR  on  di- 
poles. vees,  long  wires, 
verticals,  whips,  beams, 


MFJ-940B,  $79,95, 300  watts ,  SWR/Wattmeter,  antenna  switch  on  rear. 

No  balun.  8x  2x  6  in.  eggshell  white  with  walnut  grained  sides. 

MFJ-945,  $79.95,  like  MFJ-940B  with  balun.  less  antenna  switch. 

MDJ-S44,  $79  95.  like  MFJ940B  with  balun,  antenna  switch  on 

front  panel,  less  SWR/Wattmeter. 
Optional  mobile  bracket  for  9408. 945. 944,  $5.00. 

MFJ-900  200  WATT  VERSA  TUNER 

Matches  coax,  random  wlret  1 .8-30  MHz.      #  M  AfS 

Handles  up  to  200  watts  output;  efficient      +HY  + 

airwound  Inductor  gives  more  watts  out.        (+$*) 

5x2x6  in.  Use  any  transceiver,  solid  state  or  tube. 

Operate  all  bands  with  one  antenna. 

OTHER  ZOO  WATT  MODELS: 

MFJ-901,  $59.95.  like  900  but  includes 

4: 1  balun  for  use  with  balanced  lines 

MFJ-16010,  $39.95,  for 

random  wires  only.  Great  for 

apartment,  motel .  camping 

operation.  Tunes  1.MQ  MHz. 


MFJ-9621  5KW 
VERSA  TUNER 


Bullt-ln  4:1  balun. 
300W,  50*ohm  dummy 
load.  SWR  meter  and  2 
range  wattmeter  (300W 
and  30W). 

6  poiltlon  antenna 
twitch  on  front  panel  12 
position  air-wound  in- 
ductor; coax  connectors, 
binding  posts,  black  and 
beige  case  10x3x  7  in. 


Hun  up    tit  A95 

tors   $229 • 

KWPEP         (+$10) 
and  match  any  teedline 
continuously  from  1,8  to 
30  MHz;  coax+ balanced 
line  or  random  wire. 
Built-in  SWR/Wattmeter 
has  2000  and  200  watt 
ranges,  forward  and  re- 
flected power.  2%  meter 
movement.  G  potttion  an- 
tenna  switch  handles  2 
coax  lines  (director 
through  tuner),  wire  and 
balanced  lines  4:1  balun 
250  pf  6  KV  variable 
capacitors,  12  position  in- 
ductors, Ceramic  rotary 
switch.  Ail  metal  black 
cabinet  and  panel  gives 
FIFl  protection,  rigid  con- 
struction and  sEeek  styl- 
ing. Flip  stand  tuts  tuner 
for  easy  viewing. 
5x14x14  inches 


MFJ-989  3KW  ROLLER  INDUCTOR  VERSA  TUNER  V 


^O  OQ95   Wwl  "Versa  Tuner  V".  it  has  all  the  featuret  you  asked 
w^&  *  •   for.  Including  the  new  smaller  size  to  match  new  smaller  rigs 

(+$10)       only  10  3/4"Wx4  1/rH  x  14  7/8"D. 
Matches  coax,  balanced  lines,  random  wires  —  1.8  to  30  MHz.  3  KW  PEP- 
the  power  rating  you  won't  outgrow  (250  pf-6KV  caps). 
Roller  inductor  with  a  3-digit  turns  counter  plus  a  spinner  knob  for  precise 
inductance  control  to  get  that  SWR  down  to  minimum  every  time. 
Built-in  300  wttt,  50  ohm  dummy  load,  built-in  4:1  ferhte  balun. 
Built-in  2%  mater  reaos  SWR  plus  torward  and  rellected  power  in  2  ranges 


(200  and  2000  watts).  Meter  light  requires  12  VDC.  Optional  AC  adapter 

MFJ-1312  is  available  toe  $9,95. 

6-posltton  antenna  switch  (2  coax  lines,  through  tuner  or  direct,  random/ 

balanced  line  or  dummy  load),  SO-239  connectors,  ceramic  feed  ~th  roughs. 

binding  post  grounds. 

Oeluxe  aluminum  low-profile  cabinet  with  sub-chassis  for  BFI  protection. 

black  finish,  black  front  panel  with  raised  letters,  bit  bail. 

MFJ-98!  $239.95. 3  KW,  18  position  switched  dual  inductor. 

SWR/Wattmeter.  4:1  balun. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION.  IF  NOT  DELIGHTED,  RETURN  WITH- 
INMDAYSFOR  PROMPT  REFUND  (LESS  SHIPPING) 

•  One  year  unconditional  guarantee  •  Made  in  USA. 

•  Add  shipping/handling  shown  in  parenthesis 

•  Call  or  write  for  free  catalog,  over  100  products. 


MFJ  ENTERPRISES.  INC, 

Box  494,  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800647  1800.  Call  501  323  5869 
in  Miss,  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 
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Free  MFJ  RTTY/ ASCII/CW  software  for  VIC-20  or  C-64  with  purchase  of 
MFJ-1224,  MFJ- 1225  or  MFJ-1228  from  MFJ.  Send/receive  Baudot, 
ASCII,  CW.  Type  ahead  buffer.  24  hour  clock.  Supports  VIC  printer.  Menu 
Driven.  MFJ-1224/ 1225  cable.  On  tape.  Available  separately  for  $29.95. 


RTTY/ASCII/ 
AMTOR/CW 
INTERFACE 
CARTRIDGE 
FOR 


VIC 


-20/C-64      MRM22B$6995 


r 


FREE  MFJ  RTTY  /ASCII/CW  Saftmral 

INCLUDES  MFJ-1228,  SOFTWARE  OH  TAPE.  ADD 
VIC-20  OR  C-W  AND  RIG  TO  ENJOY  COMPUTER  - 
IZEO  RTTY/ASCM/CW.  ORDER  MFJ*122a;MFJ- 
1264  FOR  VIC-20,  MFJ-122S/MFJ-T265  FOR  C-64, 


Mwt  versatile  RTTY/  ASCII/AMTOR/CW  Inter 
face  cartridge  available  for  VIC-20  and  Commodore 
64    Gfves  you  more  features,  more  performance, 
more  value  for  your  money  than  any  other  interface 
cartridge  available 

Same  Interface  cartridge  works  for  both  VIC-20  and 
Commodore  64.  Plugs  into  user's  port, 

Chooie  from  wide  variety  of  RTTY/ASCII/CW, 
even  AMTOR  software.  Nat  married  to  one  on-board 
software  package.  Use  MFJ,  Kantronics,  AEA  plus 
other  software  cartridge,  tape  or  disk. 

850  Hi  and  170  Hi  shifts  on  receive  and  transmit. 

Hat  mart  and  apace  output*  tor  scope  tuning 

Normal/Reverte  iwlten  eliminates  reluning. 

True  dual  channel  mark  and  tpace  active  fltttn  and 
automat (c  threshold  correction  gives  good  copy  when 
one  tone  is  obliterated  by  ORM  or  selective  fading, 

Etty,  positive  tuning  with  twin  LEO  Indicators. 

Narrow  BOO  Hz  active  CW  filter.  Automatic  PTT. 

Eiar  2206  sine  generator  for  AFSK  output. 

Shielded  XCVR  Af SK/PTT  Interface  cable  provid- 
ed. Plus  or  minus  CW  keyed  output.  FSK  out. 

Powered  by  computer  (few  ma),  no  power  adapter 
to  buy  or  extra  wire  to  dangle  or  pick  up/radiate  RFI. 

Glass  epoxy  PCS.  AJuminum enclosure  4Vzx4 '/ixt ". 

UNIVERSAL  SWL  RECEIVE 
ONLY  COMPUTER  INTERFACE 
FOR  RTTY/  ASCII  / AMTOR / CW 

MFJ-1225 

$CQ95 
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MFJ  RTTY/ASCII/CW  Software 

TAPE  AMD  CABLE  FOR  Vlt-20  OR  C-64  ORDER  MFJ-122J/ 
MFJ  IZ64  FOR  VIC-20  OR  MFJ-1225/MFJ-1265  FOR  C-64 

Ufa  your  personal  computer  and  communications 
receiver  to  receive  commercial  military  and  amateur 
RTTY/ASCII/ AMTOR/CW  traffic. 

Plugs  between  receiver  ind  VIC-20.  Apple,  TRS- 
80C,  Atari,  Tl-99,  Commodore  64  and  most  other 
person  at  computers  Requires  appropriate  software. 

Use  MFJ,' Kantronics.  AEA  and  other  RTTY/ 
ASCIt/AMTOR/CW  software. 

Copies  all  ihlftt  and  ail  tpetds.  Twin  LED  indicators 
makes  tuning  easy,  positive.  Normal/Reverse  switch 
eliminates  tuning  tor  Inverted  RTTY  Speaker  out 
jack.  Includes  cable  to  interface  MFJ-1224  to  VIC-20 


'UNIVERSAL  RTTY /ASCI  I /AMTOR 
CW  COMPUTER  INTERFACE 

Lets  you  send  and  receive  computerized  RTTY  /ASCI  I  /AMTOR/CW.  Copies 
all  shifts  and  all  speeds.  Copies  on  both  mark  and  space.  Sharp  8  pole  active 
filter  for  170  Hz  shift  and  CW.  Plugs  between  your  rig  and  VIC-20,  Apple, 
TRS-80C,  Atari,  TI-99,  Commodore  64  or  other  personal  computers.  Uses 
MFJ,  Kantronics,  AEA  software  and  other  RTTY  CW  software. 


/FKf 


* 


€> 


rrTi 


iHQtM 


1«*       *****       *M  * 


•  ••• 


MFJ  RTTY      iff 
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FREE  MFJ  RTTY/ ASCII/CW  Software 

COMPLETE  PACKAGE  INCLUDES  MFJ-1224,  SOFTWARE  OK  TAPE. 
CABLES.  YOU  NEED  ONLY  VIC-20  OR  C-64  AND  RIG  TO  ENJOY  COM- 
PUTERIZED ATTY/ASC!I/CW\  ORDER  MFJ-1224/MFJ-1264  FOR  VIC-20 
MFJ-1224/MFJ-1265  FOR  C-64. 

New  MFJ-1224  RTTY/ASCil/AMTOR/CW  Com- 
puter Interface  lets  you  use  your  personal  computer 
as  a  computerized  full  featured  RTTY/ASCII/ 
AMTOR/CW  station  for  sending  and  receiving,  Plugs 
between  rig  and  VIC-20,  Apple,  TRS-BQG.  Atari, 
Tl-99.  Commodore  64  and  most  others. 

Use  MFJ  software  for  VIC-20,  Commodore  64  and 
Kantronics  for  Apple,  TRS-SOC.  Atari,  Tl-99  and 
most  other  software  for  RTTY/ ASCII/ AMTOR/CW 

Etiy,  positive  tuning  with  twin  LED  indicators, 

Copy  any  ihtft  {170,425.650  Hz  and  all  other  shifts) 
and  any  speed  (5-100  WPM  RTTY/CW  and  up  to  300 
baud  ASCII). 

Copies  on  both  mart  ind  ipaee,  net  mark  only  or 
space  only,  to  Improve  copy  under  adverse  conditions. 

Sharp  8  pole  170  Hz  thlft/CW  active  filter  gives 
good  copy  under  crowded,  fading  ana  weak  signal 
conditions.  Automatic  noise  limiter  suppress  static 
crashes  for  better  copy 

Normal/Reverie  switch  eliminates  retiming,  +250 
VDC  loop  output  drives  RTTY  machine.  Speaker  Jack. 


MFJ-1224 

9995 

Automatic  tricking  copies  drifting  signal. 

Eur  2206  Une  generator  gives  phase  continuous 
AFSK  tones.  Standard  212S  Hi  mark  and  2295/2975 
Hz  space.  Microphone  line:  AFSK  out,  AFSK  ground, 
PTT  out  and  PTT  ground. 

FSK  keying  output.  Plus  and  minus  CW  keying 
CW  transmit  LEO.  External  CW  key  jack, 

Kantronics  compatible  socket 

Exclusive  general  purpose  socket  allows  interfac- 
ing to  nearly  any  personal  computer  with  most  appro- 
priate software.  Available  TTL  lines:  RTTY  demod 
out.  CW  demod  out.  CW-ID  input,  +5  VDC,  ground. 
All  signal  lines  are  buffered  and  can  be  Inverted 
using  an  internal  DIP  switch. 

Use  Galfo  software  with  Apple,  RAK  with  VIC-20, 
Kantronics  with  TRS-80C,  Th&9.  N4EU  with  TRS-80 
III.  IV.  Some  computers  with  some  software  may  re- 
quire some  external  components. 

Metal  cabinet  Brushed  alum,  front.  8x1  V*xB  in. 
1M  5  VDC  or  110  VAC  with  adapter.  MFJ-1312,$9.95. 

MFJ-1Z23,  mm.  RMS  adapt*  far  MFJ-ltM. 


SUPER  RTTY  FILTER 


MFJ-725 

$  OQ95 
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Super  RTTY 
filter  greatly 
improves  copy  under 

crowded,  fading  and  weak  signal  conditions, Improves 
any  RTTY  receiving  system.  8  pole  bandpass  active 
filter  for  170  Hz  shift  (2125/2295  Hz  mark/space).  200 
or  400  Hz  bandwidths.  Automatic  noise  1 1  miter.  Audio 
in,  speaker  out  jades.  On/off/bypass  switcti.  "ON" 
LED.  12  VDC  or  110  VAC  wltti  optional  AC  adapter, 
MFJ-1312,  J9.95  3x4x1  Inch  aluminum  cabinet. 

or  Commodore  64. 4Vix1Vix4V4  inches.  12*15  VDC  or 
110  VAC  with  optional  adapter,  MFJ-1312.  »  95, 


CW  INTERFACE  CARTRIDGE 

FOR  VIC  20/C-64 

High  performance  CW 

Interface  cartridge  Gives 
excellent  performance 

J9  '  MFj-1226  under  weak,  crowded,  noisy 
conditions.  Works  for  both  VIC-20  and  Commodore 
64.  Plugs  into  user's  port 

4  pole  100  Hz  bmdwldln  active  fitter  SCO  Hz 
center  frequency.  3  pole  active  lowpass  post  detection 
filter  Exclusive  automatic  tracking  comparator. 

Plus  and  minus  CW  keying.  Audio  in,  speaker  out 
lacks.  Powered  by  computer. 

Includes  Basic  listing  of  CW  transmit  /receive  pro- 
gram. Available  on  cassette  tape.  MFJ-1 252 (VIC-20) 
or  NIFJ-!  253  (C-64) h$4.95 and  on  software  cartridge. 
MFJ-l254(VIC-20]  or  MFJ-1 255 (C-64), $19.95. 

You  can  also  use  Kantronics.  AEA  jiher  software. 

Also  copy  RTTY  with  single  tone  detection 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION  IF  NOT  DELIGHTED,  RETURN  WITH- 

IN 30  DAYS  FOR  PROMPT  HE  FUND  LESS  SHIPPING 

•  One  year  yncMtiWml  guarantee  *  Made  in  USA. 

•  Add  $4,00  each  shipping/handling   •  Call  or  write 
for  free  catalog,  mm  100  products 


MFJ  ENTERPRISES,  INC.     ^ 
Box  494,  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER  CALL  TOLL-FREE 

800-647-1800.  Call  601-323-5869 
in  Miss,  ana  outside  continental  USA 
Telex  53-4590  MFJ  STKV 


*  See  Ust  af  Advertisers  on  page  93 
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the  new  call  for  Ken  VK2BKE,  the  other 
permanent  amateur  resident,  is  unknown 
to  mo  as  yet.  Ken  is  well  known  as  a  Morse- 
code  Instructor  for  the  VK2  division  and 
often  takes  the  on-air  slow  Morse  ses- 
sions for  this  division  on  3,550  plus  or 
minus  ORM  at  09.30  UTC 


Each  month,  73  brings  you 
ham-radh  news  from  around  the 
world.  In  this  cot  lection  of  re- 
ports from  our  foreign  corre- 
spondents, we  present  the  tat* 
est  news  in  DXf  contests,  and 
events,  as  well  as  keep  you 
abreast  of  the  technical 
achievements  of  hams  in  other 
countries. 

if  you  would  like  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73;  Amateur  Radio's 
Technical  Journal,  Pine  Street, 
Peterborough  NH  03458f  USA, 
Attn:  Perry  Donham  KK2Y. 


AUSTRALIA 

J.  E  Joyce  VK3YJ 
44  Wren  Street 
Attom  3018 
Victoria 
Australia 

NEW  VK  CALLSIGNS 

The   Department   of   Communications 
{DOC}  has  just  released  a  new  block  of 
call  signs  for  the  amateurs  In  Australia,  It 
la  getting  as  bad  as  the  States,  trying  to 
keep  up  with  the   suffixes   when   each 
moans  something  different   The  new  suf- 
fixes, and  what  they  mean,  are  as  listed 
below  (the  space  is  where  the  Australian 
state  indicator  goes): 
Full  amateur— VK-FAA  to  FZZ 
Limited  amateur— VK-TAA  to  TSZ 
-VK-IUA  to  TZZ 
Novice  operator^ VK^MAA  to  MZZ 
Combined  Limited 
and  Novice— VK- J  AA  to  Ml 

RECIPROCAL  LICENSES 

I  recently  had  reason ,  due  to  a  feedback 
letter  from  the  States,  to  check  with  the 
DOG  on  what  is  required  by  overseas  ama- 
teurs when  applying  for  a  reciprocal  li- 
cense In  Australia. 

The  main  complaint  in  the  letter  received 
was  aboul  a  clerical  error— the  wrong 
form  being  sent  to  this  gentleman— but 
some  of  Ihe  points  raised  by  him  are  worth 
explaining  here,  to  keep  this  problem  from 
happening  again. 

The  first  thing  you  must  do  is  to  explain 
fully  that  you  require  a  reciprocal  amateur 
license  to  operate  In  Australia,  making 
sure  you  state  the  period  you  wish  to  oper- 
ate. The  form  to  ask  for  is  '  RB57  Applica- 
tion Radiocommunication  Licence/'  and 
you  need  only  to  till  in  questions  No.  4— 
Name  of  Applicant,  No.  5  — Postal  Ad- 
dress, and  ihe  declaration  on  the  boltom 
That's  all;  forget  the  rest  as  this  Is  a  multi- 
purpose form.  Make  sure  you  apply  at 
least  four  months  prior  to  leaving  for  Aus- 
tralia- 
After  filling  in  this  form,  return  it  with  a 
certified  copy  of  your  license,  together 
with  Australian  $20.00  [about  US$21,30— 
check  with  your  bank]  plus  a  large  self-ad- 
dressed envelope.  We  know  that  amateur 


licenses  In  the  States  are  free,  but  we 
have  to  pay,  at  presenl,  AS  19. 00  per  year, 
and  as  a  reciprocal  license  Is  good  for  a 
period  of  one  year  (whether  you  stay  a 
year  or  teas),  it  aJso  costs  that  There  were 
questions  asked  of  our  OOC  by  the  WtA  re- 
garding short-term  licenses  tor  overseas 
amateurs,  but  it  was  found  that  a  3-month 
license  could  be  even  dearer  due  to  ad- 
ministrative costs.  At  the  present  time  It 
costs  AS  100  to  airmail  a  large  4%°  x 
SV  envelope  to  the  States. 

The  preferred  method  of  payment  is  by 
bank  check,  remembering  the  difference 
In  currency  value  plus  bank  clearance 
charges.  As  you  are  dealing  with  a  govern- 
ment department  and  not  an  individual. 
ten  cents  over  is  a  lot  better  than  ten  cents 
under  when  sending  over  your  check!  (The 
right  money  ts  preferred.}  (Stateside  Nov- 
ice license  holders  are  not  able  to  gain  a 
reciprocal  license  with  Australia.) 

Our  DOC  has  a  policy  of  giving  all  possi- 
ble aid  to  overseas  amateurs  wanting  re- 
ciprocal licenses,  but  being  a  government 
department,  they  must  abide  by  govern 
merit  policy. 

The  preferred  method  of  granting  It* 
censes  to  overseas  amateurs  is  for  you  to 
present  your  current  amateur  license  (or 
certified  copy)  at  any  branch  of  our  capital 
cities'  licensing  departments  and  your  VK 
reciprocal  license  will  be  handed  over  the 
counter  to  you  with  only  a  five-minute 
de*ay. 

Another  way  to  go  is  lo  get  one  of  your 
VK  on-air  friends  lo  gel  it  for  you,  if  he 
lives  near  one  of  our  ma|or  cities.  I  am  told 
by  the  DOC  that  they  will  Issue  one  to  him 
lor  you,  providing  all  the  paperwork  is  cor- 
rect, 

I  know  that  the  fast  thing  you  want  to  do 
is  chase  after  a  license  when  on  holiday, 
but  providing  it  is  not  the  weekend  or  a  lo- 
cal public  holiday,  the  appropriate  depart- 
ment will  be  open  during  normal  working 
hours  and  will  be  only  too  pleased  lo  issue 
a  reciprocal  license  over  the  counter. 

There  is  a  good  case  for  an  Internation- 
al Amateur  License,  but  with  all  the  differ- 
ent grades  plus  ever-changing  licensing 
criteria  throughout  the  world,  what  an  ad- 
ministrative headache  this  would  pre- 
sent! I  feel  (hat  we  amateurs  would  have 
to  pay;  in  the  end,  one  way  or  the  other,  for 
this  privilege. 

VK9L-  LORD  HOWE  ISLAND 

There  have  been  many  requests  to  our 
DOC  over  the  years  to  correct  the  anomaly 
that  existed  with  the  Lord  Howe  Island 
call  sign,  as  It  had  separate  country  status 
but  still  retained  the  VK2  calisign  You  can 
imagine  that  this  did  cause  some  confu- 
sion to  overseas  stations,  unless  the  sta- 
tion operating  signed  "Lord  Howe 
[aland/' 

This  has  now  been  remedied  by  our 
DOC  issuing  a  new  block  of  call  letters, 
VIOLA  to  VKSLZThis  should  make  it  easi- 
er for  overseas  stations  to  recognize  this 
call  in  the  future. 

The  ,HDown  Under  DXers1  Club"  oper- 
ated last  year  from  Lord  Howe  Island  as 
VK2LHI  with  great  success.  They  have 
stated  that  they  will  try  to  activate  this  OX 
spot  on  a  regular  basis,  at  least  twice  a 
year  during  contest  operations  As  a  re- 
sult,  this  one  should  finish  very  low  on  ihe 
DX  Most  Wanted  List  in  the  near  future. 

Dick  VK2AGTh  a  permanent  resident  on 
Lord  Howe  Island,  is  now  VK9LH.  while 


BRAZIL 

Ger$on  Rlsstft  PY1APS 
PO  Box  12178  Copacabana 
20000  Rio  da  Janeiro,  FU 
Braiii 

Carlos  Vienna  Camairo 
Ftua  Atonso  Pena  49,  Apt  70T 
20270  Rfo  de  Janeiro,  RJ 
Brazil 

MARCONI  OR  LANDELL  DE  MOURA? 

Guglielrno  Marconi  is  known  all  around 
the  world  as  the  first  man  who  made  a 
wireless  transmission — It  happened  in 
1896,  Meanwhile,  three  years  bet  ore,  in 
1893,  Roberto  Landell  de  Moura.  a  Brazil- 
ian priest  father  and  a  researcher  of  elec- 
trical phenomena,  succeeded  in  transmit- 
ting wireless  phone  signals  for  about 
eighl  kilometers  in  the  city  of  Sao  Paulo.  It 
took  him  a  lot  of  studying  and  experiment- 
ing without  any  help  and  using  only  poor 
apparatus  he  had  at  home. 

Due  to  his  humility,  this  event  was  not 
spread  out  for  the  world  that  time,  and  It  1$ 
still  unknown  except  for  us  Brazilian  op- 
erators for  whom  he  represents  the  begin- 
ning. You  may  be  sure  that  it  was  a  Brazil- 
ian before  Marconi. 

CEL50  BUSS  PY3CB 

With  deep  regret  we  record  the  passing 
of  Celso  Buss  PY3CB  (ex  PV3APH),  one  of 
the  most  well-known  DXers  of  Brazil.  Very 
young.  44  years  old.  Celso  achieved  many 
awards  (one  of  the  first  in  Brazil  to  get  the 
Five  Bands  DXCC,  DXCC  Honor  Roll,  etc.)T 
and,  above  all.  was  a  very  kind  and  charm- 
ing person. 

CECW  AWARD 

Sponsored  by  the  CW  group  of  the  state 
of  Ceara,  the  CECW  award  is  available  to 
all  licensed  amateurs  for  confirmed  con- 
tacts with  five  PT7  stations.  Among  them, 
three  must  be  CECW  members.  Contacts 
must  have  been  made  after  September  1, 
1963,  on  any  amateur  band.  Only  two-way 
CW  mode.  No  QSLs,  Send  OCR  lisi  ot  sta- 
tions worked  (call,  date,  time,  band,  mode, 
and  report)  and  10  IRCs  for  mailing  ex- 
penses, to  CECW  Award,  PO  Box  546. 
60000  Fortaleza,  CEr  Brazil. 

CECW  members:  PT7s  AA,  AC,  ADC.  Al. 
BTO.  CG.  EQ.  HP,  NK,  ON,  OR  WA,  XO. 
YS,  ZDt  ZPP  and  ZZ. 

de  PY1APS 

BRAZILIAN  LEAGUE  AWARDS 

Brazilian  Radioamateurs  League  (LABHE) 
sponsors  four  very  interesting  not-so- 
easy-to-get  awards,  encouraging  I  merest 
In  Brazilian  areas,  American  areas,  and 
Atlantic  Ocean  areas.  You  can  judge  your- 
self and  |oin  the  fun  of  them  all ! 

The  WAB  (Worked  Ait  Brazil}  Award— 
available  to  amateurs  confirming  QSOs 
with  Brazilian  stations  In  all  states  and 
Brasilia  City,  PT2.  Special  ribbon  to  con- 
firmed OSOs  with  Federal  Territories  of 
Amapa,  PY6  (ex  PUS),  and  Roraima,  PV8 

The  WAO  {Worked  Atlantic  Ocean) 
Award— available  to  amateurs  confirming 
QSOs  with  all  9  Brazilian  geographic  re- 
gions and  21   countries  of  the  Atlantic 


Ocean.  First  Region  FYT/PP1 ,  Second  Re- 
gion: PY2'PP2fl3T2,  Third  Region:  PY3, 
Fourfff  Region;  PY4,  Fifth  Region 
PY5/PP5,  Sixth  Region:  PY6/PP6.  Sewnfn 
fleo/orr;  PY7/PP7JPR7/PS7JPT7,  Eighth 
Region  PYa/PPSfPFfflrPSa/PTS/PVB/PWB, 
and  Ninth  Region;  PYafFT9/PYr 

The  WAA  (Worked  Af!  America}  Award- 
available  to  amateurs  confirming  45  {forty 
five)  countries  In  the  American  geograph 
Ic  area;  one  of  them  must  be  Brazil 

The  DBDX  (Brazilian  DX  Award}— avail- 
able to  amateurs  confirming  OSOs  with  a 
minimum  of  20  (twenty)  different  coun- 
tries on  the  official  DXCC  list;  one  of  them 
must  be  Brazil  Contacts  must  be  on  160. 
SO,  or  40  meters. 

Special  stickers  allowed  for  additional 
countries  In  groups  of  10.  There  are  three 
kinds  of  certificates:  only  phone  mode, 
only  CW  mode,  and  mixed  tphonerCW  op- 
eration) 

All  stations  must  be  contacted  from  the 
same  country.  (Only  exception  when  a  sta- 
tion moves  to  another  call  area  or  country 
within  a  radius  of  150  miles  from  initial  lo- 
cation.) Only  land  stations  accepted:  no 
air  or  maritime  mobile  accepted. 

Contacts  are  valid  over  any  period  of 
years,  with  same  si  ah  on  license  even  if 
with  different  call  letters.  Logs  with  all 
data  as  In  QSLs.  checked  by  applicant's 
Award  Manager  or  by  two  licensed  ama- 
teurs, All  applications  must  be  sent,  en- 
closing 10  tBCs  (or  handling  and  postage, 
to  LAB  RE  Awards  Manager,  PO  Sox  07 
0004.  70000  Brasilia,  DF,  Brazil. 

Note:  Since  March.  1984,  PU  prefixes 
Identify  dass-C  operators  In  Brazil,  and 
the  PUB  call  for  Amapa  Territory  has  now 
Changed  to  PYB-  Only  PUfl  GAA  to  IZ2 
calls  identify  new  class-C  Operators  from 
Amapa.  Before  then,  Amapa's  QSLs  are 
considered  valid  PUB  calls  tor  LABRE's 
award. 


CZECHOSLOVAKIA 

Rudolf  Karaba  {OK3KF0  ARC} 
Komenskeho  1477 
955  01  Topofcany 
Czechoslovakia 

AO-10  IN  CZECHOSLOVAKIA 

At  the  beginning  of  January;  1984,  after 
an  operating  pause  devoted  among  other 
things  also  to  the  improvement  of  sets. 
Ondre}  OK3AU  resumed  his  satellite  oper- 
ation which  he  certainty  did  not  regret  be- 
ing able  to  do  The  number  of  nice  DX  con- 
tacts with  FKBCR,  KH61BA,  VK3ZL, 
W1BIHrPJ2,  JR6UPU  (Okinawa},  VS6HJ, 
and  FR7CC  was  increased  In  his  tog.  An 
interesting  additional  station  was 
LA2PH/MM,  with  Ken,  who  had  sailed  his 
ship  M/T  Thorshoim  for  AGX  (The  United 
Arab  Emirates)  and  during  his  contact  he 
found  himself  not  far  from  C9  (Mozam- 
bique). In  the  second  half  of  January,  the 
expedition  LU2A  from  the  South  Orkneys 
was  working  under  the  calisign  AZ5ZA 
|SSBl  Ondrej  also  heard  the  following  (op- 
erating SSB):  VP8NO,  JY1.  T12NA,  TU2rT, 
4U1ITU.  EASJJ.  Z25JE,  and  HL9FZ  The 
biggest  DX  was  the  reception  of  ZL2  (New 
Zealand)  thai  Is  at  the  very  boundary  of 
the  communication  range  AO-10.  At  the 
end  of  January,  Ondrej  had  added  up  52 
DXCC  countries  from  all  six  continents 

At  AO-10VB  another  Czechoslovak  sta- 
tion  appeared,   at   last.   II   was   Mirek 
OK1DMS  from  Marianske  Lazne. 
***** 

New  records  and  new  countries  in  the 
VHF  and  UHF  band: 
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•  A  fuM  use  of  extraordinary  conditions 
seated  by  a  sporadic  E  layer  in  June  and 
luly  last  year  was  made  by  Jenda 
}K2BFH>  who  made  contact  with  mere 
Spanish  stations,  but  also  with  9H1CD, 
-T1AUW  (Ns  new  country)  and  especially 
*ith  EA8XS  on  the  Canary  Islands.  EABXS 
epresents  not  only  a  new  country  tor  OK- 
and  arid  OK2BFH  personally,  but  also  a 
tew  Czechoslovak  record  in  the  category 
at  propagation  by  means  of  a  sporadic  E 
ayer,  3757  kms,  on  16  July  1963, 

Jenda  was  also  successful  wilh  Per- 
asides  contacts;  in  August,  1983.  he  had 
advance  non-agreed  contacts  with 
SM21LF.  SM3JAW.  SM3KJO,  and  agreed 
contacts  with  LA6CU  and  UA1 MC.  the  last 
one  enduring  for  20  minutes  with  the  in- 
tensity 59  for  up  to  3.5  minutes  al  a  time. 

•  OKI  AW  successfully  made  full  use  of  a 
license  for  the  1296-MHz  band  obtained 
since  1  July  19S3,  and  as  our  first  station 
he  made  contact  on  the  above-mentioned 
band  on  13  September  1933  with  Y23FUP 
in  the  German  Democratic  Republic. 
Y23FUP,  who  Is  in  locator  HKl4c,  made 
use  of  a  10-mW  and  a  15-element  vagi. 
Pavel  had  a  4  x  l&-element  loop  yagi,  20 
Watts,  in  locator  HK29c. 

•  OKiKHi  certainly  cannot  complain  of 
tropospheric  conditions  in  the  second 
halt  of  October  last  year.  On  the  22nd  and 
23rd  the  station  made  375  contacts  from 
Snezka  ranging  from  El  (Ireland)  to  UA3 
{European  USSR)  On  the  145-MHz  bond,  7S 
contacts  on  the  433-MHz  band,  the  first 
contact  from  OK- 1  and  with  GI4GVS, 
GU6EFB.  and  EI6AS— the  last  one  1525 
fcms  away.  Twenty-seven  contacts  were 
on  the  1296-MH2  band,  the  longest  one 
with  G4CWB  at  a  distance  of  1257  kms. 

e  OKtCA  had  bad  tuck  because  he  arrived 
a  I  Snezka  on  Oclober  26th,  but  In  3pite  of 
that  he  made  16  contacts  on  the  1296-MHz 
band,  the  longest  one,  10E9  kms,  being  with 
G3LTR  On  the  other  hand,  on  October  28, 
1958.  he  had  good  luck  meeting  OKivfl  in 
Snezka  who  came  25  years  earlier  after  he 
had  broken  a  long/ lasting  Czechoslovak 
record  of  1518  km*  on  the  145-MHz  band 
by  contact  with  GI3GXP, 

•  Radio  club  OKtKlft  was  very  success- 
ful in  the  first  part  of  the  EME  contest  mat 
took  place  on  October  29  and  30, 1983,  Op- 
erators had  been  working  on  the  433-MHz 
band  with  JA6CZD,  OE5JFL,  DL9KR, 
HB9SV,  G4E2N.  YU1AW,  OH6NU.  N4GJV, 
HBSG,  WfRRYS.  N9AG.  G31TF.  GE9XX1, 
SM3AKW,  K2UYH  15MSH,  DK8MA/P.  and 
on  the  1296-MHz  band  wilh  OEBXXL 
K2UYH,  OE5JPL  G3LTF,  W7GBI,  UC1DG, 
DF&EME,  WASNLC,  and  YUiAW;  even 
ZL3AAD  had  been  heard, 


GREAT  BRITAIN 

Jett  Maynard  G4BJA 
10  Chuwhfteids 
Widnes  WAS  9RP 
Cheshire 
England 

THE  UK  SCENE 

Most  of  you  probably  know  that  UK  am- 
ateurs are  not  allowed  to  handle  third-par- 
ty traffic.  Until  recently,  the  only  chink  In 
the  authority's  armor  of  anti-third  party 
traffic  handling  was  In  provisions  lor  emer- 
gancy  message  origination.  Even  to  do 
this,  though,  requires  a  typically  British 
bureaucrat  re  procedure  An  amateur  may 
pass  emergency  or  life-saving  traffic  only 
At  the  request  of  a  designated  official. 

In  theory,  then,  a  public-spirited  ama- 


teur equipped  with,  say,  2-meter  mobile 
gear  and  coming  across  a  serious  traffic 
accident  cannot  legally  request  another 
amateur  to  OS P  a  message  to  the  emer- 
gency services  In  practice,  of  course,  any 
self- res  pec  tlno  amateur  would  do  every- 
thing he  could  to  alleviate  the  situation  he 
found,  and  normatty  the  authorities  would 
turn  a  blind  eye  (wouldn't  they  look  silly 
prosecuting  in  such  a  case?). 

Anyway,  there  are  now  some  further 
signs  thai  the  days  of  restrictions  on 
t  blro-party  traffic  may  pemaps  be  num- 
bered. Non-amateurs  may  use  a  licensed 
station  under  supervision  to  pass  greet- 
ing messages,  but  only  to  another  station 
within  the  UK,  The  Other  station  may  be 
Similarly  manned,  This  provision  is  aimed 
al  events  such  as  the  Jamboree  On  The  Air 
1  JOTA.)  which  is  always  a  popular  and  weM- 
supponed  event  in  the  UK.  In  the  1983 
J  OTA,  some  13.000  Scouts  and  Guides 
(Girt  ScoutsJ  took  part  worldwide  Including 
no  fewer  than  455  UK  stations, 

J  OTA  contacts  from  the  UK  were  made 
with  some  50  other  countries  on  HF  and 
via  OSCAR  10.  There  can  be  no  better  In- 
troduction lor  youngsters  to  amateur 
radio  than  via  their  scouting  activities. 
This  has  been  the  case  for  many  years  but 
now  the  Scouts  and  Guides  have  the  op- 
portunity to  use  the  microphone  them- 
selves, albeit  for  only  limited  greetings 
messages, 

The  Scout  headquarters'  JOTA  station* 
GB2GP,  was  officially  opened  by  the 
chairman  of  local  Epplng  Forest  District 
Council,  who  used  the  greetings  message 
facility  to  swop  felicitations  with  another 
cwic  dignitary,  the  mayor  of  Northamp* 
ton.  who  opened  another  JOTA  station, 
GB2NDS,  at  the  same  time. 

There  can  be  little  doubt  that  being  in- 
volved in  an  amateur-radio  transmission 
Is  far  more  likely  to  promote  a  spark  of  In- 
terest than  jusl  watching  somebody  else. 
When  this  interest  comes  from  an  elected 
local  representative,  the  whole  amateur 
movement  stands  to  benefit.  Amateur 
radio  is  often  misunderstood,  misquoted. 
Or  confused  with  CB.  or  jus  I  dismissed  as 
boys  playing  with  radios.  Any  opportunity 
to  demonstrate  the  finer  points  of  the  hob- 
by to  others  should  not  be  missed. 

I  was  recently  the  after-dinner  speaker 
guest  for  a  local  Round  Table  (known  as 
Active  20/30  in  the  USi  and  i  chose  to  talk 
about  the  Amateur  Radio  Service  with  the 
emphasis  on  service.  It  never  ceases  to 
amaze  me  how  little  most  people  under- 
stand ot  the  technology  associated  with 
radio  and  of  the  part  played  by  amateurs, 
A  demonstration  of  handie-talkies,  pock* 
et  sized  HF  receivers,  OSCAfls,  and  pic- 
tures of  the  space  shuttle  tends  to  bring  a 
law  glazed  looks  from  the  audience  but 
they  never  again  dismiss  hams  as  cranks. 
When  giving  such  talks  I  try  to  keep 
away  from  too  much  Jn  tne  way  of  techni- 
calities and  jargon  and  tend  to  concen- 
trate on  shortwave  listening.  This  is  for 
two  reasons— first,  it  Is  easier  for  the  un- 
initiated to  fallow,  and  second,  It  Is  some- 
thing the  man-ln-the- street  can  easily  take 
up  for  htm  self  with  Utile  outlay  and  no 
technical  knowledge.  How  many  limes, 
though,  do  you  see  demonstration  sta- 
tions at  fairs,  festivals,  and  the  like,  work- 
ing stations  lost  in  the  noise  and  using  no- 
thing but  O-code  jargon?  We  all  like  to 
work  DX,  but  when  Irylng  to  interest  the 
public,  a  little  clarity  and  plain  English  will 
go  a  long  way. 

I  was  in  Italy  on  holiday  during  World 
Radio  Amateur  Day  in  April.  I  thought  it 
would  be  a  good  idea  to  take  a  handie- 
talkie  just  to  listen  to  the  local  2m  traffic  (I 
had  no  time  to  apply  for  a  reciprocal  li- 
cense so  was  not  Intending  to  transmit), 
Despite  protests  from  the  XYL  about  the 


SV1PL  inside.. 


extra  weight,  the  IC  2E  went  into  the  case 
with  a  freshly-charged  battery  pack.  When 
]  firsi  decided  to  use  it,  2  days  into  the  trip. 
I  found  I  had  left  It  switched  on!  Tnere  is  a 
moral  to  this  story,  but  you  must  have 
guessed  it  by  now' 

My  little  vest  pocket  stereo  FM  radio 
from  Toshiba  does  not  cover  2  meters h  of 
course,  but  the  number  of  band-2  stations 
around  Naples  Is  almost  as  many  as 
around  LA  At  least  there  is  the  US  forces 
network  on  104  MHz  which  has  excellent 
coverage  of  the  Naples  Bay  area  and  is  in 
English  (my  Italian  is  rather  limited)! 

A  few  days  ago  I  visited  Communica- 
tions 84.  the  biennial  trade  exhibition  and 
conference  at  the  National  Exhibition 
Center  near  Birmingham,  It  Is  primarily  a 
showcase  for  manufacturers  of  commer* 
clal  telecommunications  gear  Including 
switchboards,  modems,  multiplexers,  and 
so  on.  This  year  two  particular  themes 
seemed  to  dominate. 

First,  a  rash  of  products  was  aimed  at 
catching  the  eye  of  the  consumer  recently 
freed  to  buy  his  telephone  anywhere.  Until 
last  year  aH  (legal)  telephones  and  exten- 
sions had  to  be  rented  from  British  Tele- 
com. Now,  wilh  liberalization,  the  con- 
sumer  can  buy  additional  approved  instru- 
ments from  whomever.  Needless  to  say. 
the  UK  market  is  now  flooded  with  tele- 
phones from  just  about  everywhere  and  in 
jusi  about  every  shape.  (The  Mickey 
Mouse  phone  I  brought  back  from  the  US  a 
few  years  ago  has  lost  its  conversational 
appeal  ail  of  a  sudden!) 

Second,  the  personal-computer  market 
continues  to  believe  that  nobody  can  sur- 
vive without  communications.   Every  re- 


spectable PC  has  at  least  one  modem  and 
a  local-areanetwork  connection  tor  bulle- 
tin boarding  or  electronic  mail.  {Or  at  least 
that's  what  the  salesmen  would  have  us 
think  J 

Also  at  the  show  were  a  number  of  exhib- 
itors of  specialized  or  military  hardware 
They  were  showing  ruggedized  HF  receiv- 
ers, backpack  radios,  Morse  decodersP 
and  the  like.  In  every  case  their  demon- 
strations were  tuned  to  amateur  broad- 
casts, tt  was  most  encouraging  to  see  a 
crowd  of  professional  communicators 
around  a  stand  watching  a  CW  QSO  dis- 
played on  a  screen. 
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GREECE 

Martos  DarkadaMs  SV11W 
Box  23061 
Athens  n 2W 
Greece 

Continuing  the  present  at  J  on  of  some 
SV  DXers.  this  month  we  have  Angelo 
SV1PL 

But  before  that.  I  would  like  to  point  out 
something  which  I  thought  of  rust  •  few 
hours  after  last  month's  column  was  trav- 
eling to  73  headquarters.  What  I  was  try 
ing  to  say  is  that  HF  is  not  the  only  place 
where  DXing  Is  taking  place.  With  the  tre- 
mendous range  of  AMSAT's  new  bird,  two 
meters  offers  a  lot  of  DX  now.  Besides 


and  outside. 

73  Magazine  •  September,  1984    55 


that,  working  with  sporadic  E  openings  or 
meteor  scatter  or  even  iropo  and  aurora 
can  give  DX  contacts  which  are  equally 
worth  the  ones  on  I  he  HF  bands.  There- 
fore I  will  be  more  than  happy  also  to  pre- 
sent through  this  column  e  number  of  peo- 
ple working  above  50  MHz. 

Back  to  Anoefo,  now.  SV1PL  fa  situated 
in  Marcus  i  In  the  northeast  part  ot  Athens 
city.  Angel o.  who  is  now  34  years  old.  got 
his  ticket  some  three  years  ago.  and  from 
the  first  he  was  attracted  by  the  HF  chal 
lenge.  Starting  with  a  Kenwood  TS-130,  he 
played  around  for  some  time  with  dl  poles, 
verticals,  and  the  Ilka,  but  after  under- 
standing it  was  a  waste  of  time,  he  moved 
to  a  Hidake  three-element  beam. 

Anyway,  he  was  learning  quite  fa  si  and 
after  his  first  year  of  amateur  life,  he 
started  to  take  pari  in  contests  and  to  col- 
lect diplomas. 

Today,  SV1PL  has  245  confirmed  SSB 
DXCC  contacts  and  is  looking  for  more. 
His  station  consists  of  the  same  TS  130, 
an  RF  Power  Electronics  antenna  tuner, 
and  an  HB4430M  four-element,  four-band 
beam  antenna  from  TET  On  the  low 
bands  Angel o  is  using  an  HF5  from  But- 
ternut. On  the  other  bends  he  has  the  FT- 
480 R  and  FT-7B0R  from  Yaesu  (very  popu- 
lar in  Greece}  for  2m  an0  70cm  respectively. 
Tha  antennas  fOf  those  rigs  are  a  16-eie- 
ment  and  i9-element  F9FT,  both  of  them 
llDfizontaHy  polarized* 

Finally,  there  is  also  a  TRS-SO  Model  I 
Level  II  computer  equipped  with  Macro- 
tronics  interface  and  soil  ware  for  RTTY 
and  CW  and  many  other  amateur-related 
programs. 

So  it  you  hear  SV1PL  on  the  air,  do  not 
hesitate  to  call  him;  even  if  you  greet  him 
in  Spanish  or  French,  he  will  answer  back. 


INDIA 

Major  T.  A.  Remakrishnan  VU2TN 

Manager,  Alrnet-fndia 

C/ara,  5-B<  Varsova  Cross  fload 

Andherf  West 

Bombay  400  058 

India 

GOODNESS  IS  GRACE! 

Whenever  you  listen  to  the  activity  on 
the  20-metef  band,  especially  around  1 530 
or  so,  you  will  find  a  regular  activity  on  the 
DX  horizon  from  India,  on  14150  kHz.  If  you 
listen  carefully  and  If  the  few  hundred 
Uii annas"  permit  you  (o  listen,  you  will 
hear  a  net  in  progress  Most  of  the  days, 
this  net  would  be  conducted  by  a  Y|_  The 
YL  whose  voice  you  will  hear  is  Grace 
VU2AIG. 

Grace  and  her  CM.  Das  an  VU2AID.  are 
devoted  hams  in  India.  They  operate  from 
Bombay,  and  to  them  hamming  is  a  very 
Important  part  of  their  life.  Not  just  work- 
ing DX  or  chasing  the  rare  ones,  but  in  be- 
ing part  of  the  national  emergency  net- 
work, the  Almei -India  which,  incidentally, 
has  its  own  call  sign,  VUZNET. 

With  Julia,  their  only  daughter,  away  at 
patna  practicing  as  a  doctor,  being  also  a 
ham  (VUSAJJ).  this  family  is  a  total  ham 
family,  with  a  great  determination  to  carry 
on  the  great  work  of  rendering  relief  to  the 
needy  through  ham  radio. 

With  only  about  two  years1  "driving  li- 
cense" at  (he  mike,  you  will  find  Grace  a 
realty  wonderful  person  to  meet,  both  on 
the  air  and  in  person.  Ever  helpful,  Grace 
Is  goodness  itself  and  goes  to  any  amount 
of  personal  troubles  to  help  out  the  many 
patients  in  VU-iand  who  need  medicines 
which  are  just  not  available  in  that  courv 
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Grace  VU2AIG  outsm. 


try  and  have  to  be  brought  in  from  outside, 
incident  a  My,  the  A  >r  net -India  has  this 
unique  service  offered  to  the  country; 
there  are  at  least  a  few  hundred  families 
around  India  who  are  grateful  to  Grace  for 
saving  the  lives  of  their  near  and  dear. 

It  works  like  this— after  the  net  Is  called, 
any  ham  who  has  a  need  for  medical  as- 
sistance lists  the  medtcine  needed,  its 
source,  and  the  country  of  origin  Grace 
men  contacts  the  few  sources  in  DX  either 
by  landiine  or  by  other  means  and  passes 
on  the  requirements  1o  the  most  likely 
source.  The  medicines  are  procured  and 
put  on  the  neat  flight  to  Bombay,  and  ei- 
ther Grace  or  OM  Dasan  collects  the  same 
(sometimes  even  at  midnight)  and  arranges 
to  put  the  medicines  on  board  the  next  in- 
ternal flight.  The  medicines  are  collected 
by  the  Mr,  Needy  Ham,  who  is  informed  on 
the  air,  again  through  the  Airnet  India. 
Thanks  to  the  wonderful  cooperation  of 
the  Air  India  and  the  Indian  Airlines,  lives 
dear  to  someone  are  saved. 

When  she  is  not  busy  with  her  house- 
hold chores,  you  wit  I  find  Grace  working 


DX  mostly  on  the  2v  and  28-meter  bands.  I 
will  bet  (hat  you  receive  her  OSLs  faster 
than  you  post  yours,  since  she  QSLs  all 
contacts  direct  and  feels  that  OSL  bu- 
reaus are  very  tardy— so,  In  case  you  do 
want  a  QS L  from  Grace,  better  do  it  direct! 
To  keep  her  active,  she  has  a  wonderful 
shack— HF  is  covered  by  a  T&^930S,  TR.7, 
T3-430S,  and  a  veritable  antenna  farm 
with  a  three-element  beam,  a  two-element 
quad,  a  Butternut  vertical,  and  a  number 
of  di poles  which  help  put  a  really  FB  sig- 
nal out  of  Bombay,  VHF  is  catered  lo  by  a 
whole  lot  of  equipment  with  exotic  anten- 
nas, The  shack  has  minor  details  like  an 
Apple  II  computer,  a  Robot  terminal,  a 
word  processor,  and  all  the  monitoring 
equipment  which  would  make  the  shack 
look  like  an  Indian  branch  of  Radio  Shack, 
indeed! 

Unlike  many  ham  families,  OM  Dasan  is 
a  home 0 re w  fiend  and  thus  Grace  has  all 
the  time  to  be  on  the  bands.  She  would 
like  to  get  her  DXCC  and  has  air. 
lected  65  confirmations  and  is  looking 


forward  to  the  balance.  So,  in  case  you 
have  contacted  her,  do  send  in  your  QSL' 
While  not  on  the  air,  Grace,  an  accom- 
plished pianist,  loves  to  play  Chopin  and 
Tchaikovsky.  She  Is  also  a  quail  fled  teach- 
er and  thus  has  endless  patience  In  listen- 
ing to  endless  monologues.  But  most  of 
ail,  as  I  said,  she  loves  to  help  any  friend, 
any  ham;  thus,  as  the  title  reads,  good- 
is  Grace! 


.and  instfe. 
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Ron  Gang  4Z4MK 

Kibbutz  Urtm 
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Israel 

THE  NEW  BANDS  IN  ISRAEL 

In  late  1982  the  Israeli  government  rati- 
tied  the  1979  World  Administrative  Radio 
Conference  allocations  for  the  new  ama- 
teur bands.  Nearly  a  year  and  a  half  has 
passed  since  than,  when  your  faithful  re- 
porter made  the  necessary  changes  to  ac- 
tivate his  rig  on  these  bands,  loaded  his 
tongwfre,  and  gave  them  a  try.  The  follow- 
ing is  a  combination  of  official  informa- 
tion, personal  experience,  and  details 
gleaned  from  other  amateurs. 

10  MHz 

This  Is  by  far  Ihe  most  promising  and 
active  of  the  new  bands,  As  with  24  and  18 
MHz,  the  Class  A  amateur  is  allowed  ISO 
Watts  peak  input  while  the  Class  B  h 
censee  is  limited  to  100  Watts.  The  Class 
A  hams  may  use  10.100  to  T0.150,  but  the 
Class  B  holder  is  restricted  to  10, 1 10  lo 
10.130  MHz.  Both  SSS  and  CW  are  permit- 
ted, not  only  across  the  entire  band  but  on 
24,  16,  and  1.8  MHz  as  well.  Operation 
must  be  on  a  secondary  norxnterfering 
basis  to  the  other  services  that  populate 
this  band.  There  are  no  further  limitations. 

You  may  have  raised  an  eyebrow  upon 
reading  that  SSB  Is  permitted.  The  Inter- 
national Amateur  Radio  Union  (IARU)  had 
recommended  that  only  CW  be  used  on 
this  narrow  slice  of  spectrum  and  indeed 
most  countries  permit  only  Morse  oper- 
ation here, 

One  Saturday,  as  our  national  40-meter 
net  ended,  I  suggested  that  we  make  a 
lest  and  requested  that  everyone  with  ca- 
pabilities move  up  to  30  meters.  A  dozen 
stations  responded  using  a  variety  of  rigs 
and  improvised  antennas,  and  we  were  In 
the  midst  of  an  SSB  round  table  exchang- 
ing signal  reports  and  comparing  sta- 
tions. A  European  station  was  nearo  in  the 
background  on  CW  sending  "NO  SSB,'" 
and  Vic  4X6GP  broke  in  asking  indeed 
what  we  were  all  doing  here  on  SSB.  Of 
course,  this  was  only  a  test,  the  band  was 
not  crowded,  and  we  were  all  complying 
with  the  terms  of  our  licenses,  so  Vic  was 
reassured  that  10  MHz  was  not  going  to  be 
Overrun  by  SSB  operations.  As  it  turned 
Out>  signals  were  much  better  on  40  me- 
ters, so  we  were  convinced  thai  this  was 
not  the  optimum  band  tor  local  QSOs, 

With  regard  to  SSB  operation  on  10 
MHz,  Vic  told  me  that  during  his  opera- 
tions here  he  had  heard  only  French  sta- 
tions on  phone. 

How  about  propagation  on  30  meters? 
An  oversimplification  Is  I  hat  10  MHz  be- 
haves partly  like  20  meters  and  partly  like 
40.  Actually,  skip  on  this  band  seems  to 
have  a  character  of  Its  own,  Out  then  the 
fact  that  most  stations  here  are  using  low 
power  and  unity-gain  antennas  probably 
has  a  bearing  on  the  "feel"  of  10  MHz.  In  a 
year  or  so  of  casual  operating,  putting  out 
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a  hundred  Watts  of  CW  into  a  longwire 
somewhat  directional  to  Europe  and 
North  America,  I  worked  all  continents 
from  JA,  VK>  ind  IS  to  VE  and  YV  with  Eu- 
ropeans being  commonplace.  Vic  4X6GP 
and  Dov  4Z4DX  have  had  similar  experi- 
ences. 

The  beauty  of  10  MHz  is  that  with  the 
lower  maximum  usable  frequency  accom- 
panying the  decline  in  | he  suns pot  cycle, 
especially  In  the  winter  months  when  20 
meters  is  as  dead  as  a  doornail,  one  may 
stilt  hear  DX  stations  coming  through.  On 
one  such  winter  night  with  the  higher 
bands  dead  and  40  meters  choked  with 
European  signals  and  commercial  ORM.  I 
could  hear  both  US  and  Japanese  signals, 
albeit  weak,  coming  through. 

On  this  side.  30  meters  is  quite  full  of 
commercial  stations,  most  on  RTTY\  no 
doubl  running  considerable  power  as  they 
really  push  around  the  Smeter,  while  at 
the  same  time  one  may  have  to  crank 
open  i he  gain  in  order  to  read  amateur  sig- 
nals. My  observations  are  thai  I  here  are  a 
lew  "windows"  free  of  commercial  QRM 
and  thus  useful  to  amateurs  They  are 
10.100  to  10.108,  10.120  to  10.126,  10.130 
Lo  10.133  and  10.142  to  10.150.  Look  for  the 
DK0WCV  beacon  on  10,144  to  check  hand 
conditions.  Ac  no  time  here  have  I  experi- 
enced overcrowding,  in  spite  of  a  few  kilo- 
hertz  actually  free 

Some  of  my  contacts  on  10  MHz  have 
said  that  30  meters  is  what  ham  radio 
used  to  be  like.  Digging  down  In  the  dark 
depths  of  my  memory,  I  must  agree.  Most 
stations  are  using  low  power,  simple  an- 
tennas, and  are  good  CW  operators  and 
gentlemen.  There  is  no  overcrowding  or 
bad  manners  All  this  has  given  me  the 
feeling  that  a  lot  of  the  operators  here  are 
experienced  hams,  refugees  from  what 
has  become  routine  on  the  other  bands, 
who  ^re  nostalgically  looking  to  capture 
the  spirit  of  the  "good  otd  days." 

So  far,  the  voluntary  ban  on  competi- 
tion on  the  WARC  bands  requested  by  the 
IARU  has  been  instrumental  In  preserving 
the  unique  character  of  10  MHz,  Indeed,  it 
was  a  wise  move  to  keep  the  band  free 
from  contests  and  certificate-hunting  so 
that  the  band  could  be  enjoyed  for  its  own 
qualities  alone. 

18  and  24  MHi 

After  the  new  bands  became  available,  I 
tired  up  on  16  and  24  MHz  as  well,  and  to 
the  best  of  my  knowledge  was  the  first 
Israeli  to  appear  on  these  bands.  I'd  call 
CO,  attract  a  prteup  of  Europeans,  and 
work  everyone  calling  until  I'd  dried  up  the 
band,  as  It  were.  Many  of  (he  stations 
worked  were  encountered  on  the  other 
WARC  bands,  apparently  enjoying  the 
noveily  of  the  situation  as  was  L 

Although  I  didn't  become  a  frequent 
user  of  those  two  bands,  I  did  notice  a 
gradual  dropping  off  of  activity.  It  got  to  a 
point  that  in  spite  of  good  propagation 
and  crowding  on  the  adjacent  21-  and 
26-MHz  "old"  bands,  these  new  ones 
would  seem  almost  dead  with  occasional- 
ly someone  putting  out  a  CO  call  for  ten 
minutes  or  more  until  enticing  a  reply  or 
giving  up.  Thus  I  gradually  lost  interest  In 
18  and  24  MHz  until  I  had  all  but  forgotten 
them. 

One  day  in  mid- April  this  year,  Adi 
4Z4VG  lold  me  that  a  day  previously  he 
had  worked  VK8RO  on  24  MHz.  This  was 
probably  the  first  Is raef- Australia  QSO 
ever  on  this  band.  As  they  had  arranged  a 
sked  for  the  next  day,  I  checked  to  see 
that  the  longwire  would  still  load  and  im- 
mediately worked  F9VK  on  SSB.  He  was 
followed  by  Tom  GW3AHIM  on  CW,  who 
toid  me  that  using  only  a  dipole  he'd"  al- 
ready worked  50  countries  on  this  band. 
VK6FIO  did  show  up  lor  his  sked.  and  he 


was  able  to  read  me  on  CW  but  not  on 
SSB, 

Some  countries  have  imposed  tough  re- 
strictions on  the  use  of  18  and  24  MHz. 
Amateurs  in  the  United  Kingdom  are  limit- 
ed to  ten  Watts  oniy  and  are  not  allowed 
gain  antennas,  so  they  must  stick  to  dl- 
poles  or  Quartet-wavelength  verticals 

Here  in  Israel,  power  limitations  are  the 
same  as  on  10  MHz,  Class  A  amateurs 
may  use  from  18.068  to  18.168  and  24.890 
to  24,990  megahertz  while  B  licensees  are 
restricted  to  1 8. 1 09  to  1 8. 1 30  and  24.910  to 
24960, 

It  would  seem  that  these  two  bands  are 
Just  barely  beginning  to  be  explored.  No 
doubt  they  have  great  potential;  there  are 
few  commercial  stations  in  these  seg- 
ments and  worldwide  propagation  is  pos- 
sible, depending  on  the  season. 

IjBMHi  (160  Meters) 

Although  not  a  new  band  for  most  coun- 
tries, 1.6  MHz  was  opened  in  Israel  along 
with  the  WARC  bands.  Grade  A  licensees 
may  use  up  lo  100  Watts  input,  1,810  to 
1.850.  and  ten  Watts  from  1.850  to  2.000 
MHz,  The  class  B  boys  are  sadly  limited  to 
10  Watts  from  1.810  to  1.850  alone.  More 
details  about  the  "top  band"  may  be 
found  In  my  column  on  Riki  4X4 N J 's  ac- 
tivities here,  in  the  February,  1984.  issue 
of  73 

At  RlM's  prompting,  in  mid-March  I  fi- 
nally put  up  a  proper  antenna  for  160.  I 
chose  Wi  BB's  inverted  L  (hat  I  saw  in  the 
Canadian  Top  Band  News  published  by 
Ivan  VE3INQ  This  simple  yet  effective  an- 
tenna  certamly  proved  itself  during  a  band 
Opening  when  I  worked  25  east-coast  US 
Stations,  "crossing  the  pond"  for  the  first 
time  on  160. 

Dov  4Z4DX  did  some  serious  work  here 
in  the  iast  season,  and  along  with  Riki  and 
myself,  we  hope  thai  Israeli  stations  will 
become  less  Of  a  rarity  on  trie  top  band 
Antennas  are  without  doubt  the  biggest 
obstacle  to  getting  out  on  160;  however,  in 
the  lasl  Issue  of  HaGat,  the  Israel  Amateur 
Radio  Club  bulletin.  Riki  has  just  had  pub- 
lished plans  tor  the  inverted-L  antenna 
that  I  just  spoke  of.  interest  here  is  nsing 

When  asked  whal  are  the  advantages  of 
this  band,  I  repJy,  "Absolutely  none!"  No 
doubt  this  is  what  makes  160  meters  so  at- 
tractive^ the  difficulty  and  the  challenge. 
Today  there  IS  not  too  much  required  to 
gel  a  signal  around  the  world  on  the  high- 
er bands,  but  to  span  the  globe  on  one- 
sue  ty  Is  no  mean  feat! 

These  paragraphs  sum  up  the  present 
state  of  the  new  bands  as  experienced 
here  In  Israel.  As  elsewhere,  there  is  only  a 
small  percentage  ot  the  hams  active  on 
these  frequencies.  These  are  indeed  some 
of  amateur  radio's  newest  frontiers,  and 
there  is  a  lot  of  exploring  to  be  done- 
It  would  indeed  be  Interesting  to  reed 
here  In  the  73  International  column  the 
state  of  the  new  bands  in  other  countries. 
This  no  doubt  would  provide  useful  infor- 
mal] on  for  those  charting  out  the  propa- 
gation in  these  newly  available  segments 
of  the  spectrum. 
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IARU  CONFERENCE  AT  CEFALU 

The  IARU  Region  1  conference  Is  over 
and  it  is  now  time  to  have  a  small  mven 


lory  of  what  has  happened,  The  opening 
speech  was  made  by  PA9LOUT  chairman 
of  the  conference,  with  thanks  to  the  Ital- 
ian Mtmstry  of  Teiecom  and  welcomes  to 
Mr.  R.  Baldwin,  IARU  president,  A.  Shaio. 
secretary  of  IARU  Region  2.  and  to  M,  Fu* 
J I  oka,  secretary  of  IARU  Region  3.  The  flag 
of  IARU  was  presented  to  the  participants 
by  the  Norwegian  delegates,  while  a  sta- 
tion with  the  special  call,  IP9IARU,  started 
working  and  In  6  days  made  over  10.000 
contacts. 

Thirty-three  nations  of  Region  1  attend- 
ed the  meeting  with  delegates  while 
others  gave  proxy  to  participants,  The 
meeting  was  later  split  into  different  com- 
mittees, each  one  with  different  duties. 

The  elections  of  the  Executive  Commit* 
tee  resulted  in  PA9LQU  being  president 
for  the  next  three  years,  following  the  10 
years  he  has  already  been  in  that  position. 
Also  elected  was  vice  president  SP5FM 
The  secretary  has  always  been  English: 
G2M1  first,  G6CL  later,  and  G20VN  until 
his  death;  G5CO  filled  ihe  Vacancy. 
Elected  now  was  a  new  but  very  well- 
known  Englishman,  John  Alia  way  G3FKM 
Other  members  now  are  YU7NQK  EL2BA. 
andMRYS. 

Here  are  a  few  of  Ihe  results  of  all  the 
meetings  and  of  all  the  talks 

1}  Emphasis  has  been  given  to  ihe  situ- 
ation of  7,0-7.1  MHz.  This  band  is  at  the 
present  used  by  many  broadcasting  sta- 
tions while  it  has  been  assigned  lo  ama- 
teur use.  A  recommendation  lo  all  the  par- 
ticipants has  been  made  in  order  to  put 
pressure  on  the  ITU  to  transfer  broadcast- 
ing to  other  sectors  of  the  spectrum. 

2}  The  Reg  Eon  1  members  are  commit* 
ted  to  give  assistance  to  the  countries 
(mainly  In  Africa}  where  the  amateur  ser- 
vice is  jeopardized  by  the  economic  situa- 
tion. 

3)  A  group  in  charge  of  a  European  com- 
mon license  is  working  on  this  subject 
and  will  continue  the  study  of  feasibility. 

4) A  recommendation  Lo  all  the  coun- 
tries participating  has  been  made  In  order 
lo  limit  the  proliferation  of  special  pre- 
fixes and  contests.  (I  do  not  tike  it1) 

5)  The  17th  of  June  has  been  declared 
QRPday 

6)  The  automation  of  the  OSL  service  In 
many  countries  will  not  In  the  future  allow 
the  use  of  QSLs  not  In  tine  with  the  actual 
size  limits  of  9  cm  x  14  cm, 

7)  Each  participating  country  will  have 
lo  work  on  the  local  telecom  administra- 
tion in  order  to  have  the  AMTOft  A  &  8  sys- 
tem ot  RTTY  recognized  and  allowed. 

8)  The  10-MHz  band  must  not  be  used  to 
transmit  local  bulletins  and  other  associa- 
tion news. 

9)  During  worldwide  and  local  contests, 
a  certain  portion  of  the  band  has  to  be  left 
free  for  normal  use  by  amateurs  not  par- 
ticipating In  them. 

10)  A  coordinating  committee  on  propa- 
gation and  sun  activity  has  been  promoted. 
Tne  coordinator  is  Alan  Taylor  of  RSGS, 

1 1 1  The  official  language  of  IARU  has 
been  confirmed  to  be  English, 

121  Where  the  50- MHz  band  Is  not  open 
to  amateurs,  it  is  recommended  that  the 
local  league  start  approaching  the  author- 
ities in  order  to  obtain  temporary  permis- 
sion 

13}  The  R9  144-MHz  repeaters  have  to 
be  deactivated  immediately  to  avoid  inter- 
ferences with  OSCAR  10.  All  local  asso- 
ciations are  Invited  to  stop  the  tremen- 
dous increase  in  ihe  number  of  FM  repeat- 
ers. The  use  of  FM  below  145  MHz  has  to 
stop,  and  the  146,250-145.475  portion  of 
the  band  will  be  used  for  local  FM. 

14]  The  beacon  band  has  been  extend- 
ed to  432  8-432.99  MHz. 

15)  A  band  plan  for  1  3  GHz  has  been  ap- 
proved. 


16)  The  new  WW* Locator  has  been  ap- 
proved and  recommended  for  Immediate 
implementation, 

17)  Distance  records  verified  by  VHF 
managers  will  be  coordinated  by 
SM5AGM 

18)  The  study  of  propagation  above  30 
MHz  will  continue  to  be  made  by  the 
RSGB  and  F8SH. 

19)  Rules  have  been  established  on  sat- 
ellite activities 

***** 
April  25, 1874,  was  the  birth  date  of  Gug- 
I  lei  mo  Marconi,  and  to  commemorate  it,  a 
meeting  was  held  near  Bologna,  In  the 
same  room  where  Marconi  made  a  lot  of 
experiments  there  is  now  station  IY4FGM, 
and  in  a  future  column  I  will  give  a  full  re- 
port of  the  commemoration 
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AMATEUR  RADIO  IN  LIBERIA 

Amateurs  are  confirmed  junk  collec- 
tors. To  convert  them  is  hopeless.  Their 
wives  have  learned  to  accept  this  fact  and 
live  with  it. 

The  modern  age  with  its  transceivers 
that  can  do  everything  has  no!  really 
changed  the  amateur.  He  is  innovative 
and  is  always  trying  something.  And  they 
are  so  enthusiastic  about  their  findings 
that  they  write  about  them  in  73,  What  Is 
more,  their  articles  are  read,  I  am  going  to 
build  the  antenna  featured  in  the  February 
issue,  page  10.  It  promises  to  be  exactly 
what  I  need  for  my  club  station. 

When  1  came  to  Africa  I  found  myself 
without  a  junk  box.  The  realization  crept 
up  on  me  and  developed  Into  a  real  frus- 
tration. Every  lime  I  needed  something, 
even  a  little  bolt  or  nut,  I  didn't  even  have  a 
place  to  dig  for  it.  I  wrote  to  an  old  1r lend  In 
the  States  and  asked  him  to  please  send 
me  some  junk.  He  did.  He  sent  bolts,  nuts, 
and  washers.  He  sen!  coifs,  capacitors, 
pots,  all  sorts  of  things.  It  was  well  worth 
the  shipping  cost. 

It  took  me  two  years  to  get  what  I  would 
call  a  working  supply  of  junk.  One  local 
company  retired  an  outmoded  computer 
Another  company  rebuilt  its  whole  elect n- 
cal  system.  Since  we  are  a  school,  I  was 
Invited  Lo  salvage  whatever  i  could  use. 
Well,  I  had  a  field  day!  1  hauled  home 
relays,  meters,  transformers,  motors, 
pi  les  of  c  hrcu  it  boards .  w  i  re  of  a  1 1  s  i  zes  and 
shapes,  and  all  sorts  of  nice  things,  I  am 
still  In  the  market  and  looking  for  what- 
ever I  can  get  but  I  am  reasonably  comfort- 
able and  happy. 

Last  week  one  of  my  friends  here  found 
himself  off  the  air.  His  power  supply  had 
blown  two  high- Amp  voltage-regulating 
transistors  and  a  high-Amp  bridge  circuit 
The  parts  store  had  substitutes  for  the 
voltage  regulators  and  my  junk  box  sup- 
plied four  high- Amp  diodes  and  a  heat 
sink.  The  radio  is  back  on  the  air  and  the 
radio  doesn't  even  know  that  its  power 
supply  has  makeshift  parts. 

This  Is  ihe  lime  of  the  year  when  I  teach 
budding  amateurs,  both  young  and  old.  To 
liven  the  class  and  bring  life  to  some  of 
the  dull  theory.  I  went  back  to  the  junk 
box,  I  made  a  spool  with  two  blocks  of 
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wood  and  the  core  form  from  two  roils  of 
loiiet  ii5sue.  (These  amateurs  will  find  a 
use  for  Just  anything.)  i  wound  on  several 
hundred  turns  of  hook-up  wire  salvaged 
from  a  computer  cable,  I  tested  it  and 
added  turns  until  the  current  I  ram  a  120- 
vott-ac  line  ran  about  twenty  seven  Amps. 
When  I  inserted  a  solid  bar  of  Iron,  as 
shown  In  the  diagram.  I  he  current  dropped 
to  fifteen  Amps  This  was  not  satisfactory 
at  all  so  I  made  a  laminated  core  out  of 
some  25  horizontal  layers  of  lengths  of 
steel  banding  which  came  to  us  on  ship- 
ping crates  (sandwiched  between  more 
layers,  vertically).  I  taped  it  together  with 
plastic  electrical  tape.  With  this  core 
through  the  coil,  the  current  was  not  even 
measurable  with  the  meters  that  we  have. 

J  wound  a  doughnut -shaped  coil  with 
about  35  turns  and  soldered  a  Hash  light 
bulb  across  the  ends.  I  then  cut  a  couple 
Of  aotid-copper  and  solid-aluminum  rings 
from  e  piece  of  pipe  (In  each  case)  and 
with  these  materials  I  went  to  class.  The 
total  coat  of  my  "Gee  Whiz"  show  was 
zero,  but  the  students  thoroughly  enjoyed 
it.  They  saw  the  laws  of  physics  in  action. 

The  coll  with  its  iron  core  is  a  basic 
transformer  primary.  The  differences  in 
current  drawn  by  the  coll  with  no  core, 
with  a  solid-iron  core,  or  with  a  laminated 
core  illustrate  one  of  the  factors  that  af- 
fects transformer  efficiency.  If  the  core  Is 
set  so  that  it  extends  five  or  six  inches 
above  the  coil.  It  will  throw  off  a  copper  Of 
an  aluminum  ring  (Lenz's  law).  If  you  hold 
your  hand  over  the  core  so  I  hat  the  ring 
cannot  escape.  It  will  float  in  space  and 
get  hot.  I  Us  now  a  shorl-clrculted  second- 
ary. The  coil  with  its  bulb  constitutes  a 
secondary  with  a  load.  The  bulb  will  glow 
more  and  more  brightly  as  the  coil  is 
brought  nearer  to  the  primary  with 
its  core  For  an  added  attraction,  drop  the 
whole  doughnut  coll  with  its  bulb  into  a 
beaker  of  water.  The  bulb  will  glow  under 
water  If  the  beaker  Is  set  on  the  primary 
coll. 

This  is  Just  a  staff.  With  a  small  iron  pan 
you  could  fry  an  egg  or  boll  water  in  this 
changing  magnetic  field. 

There  are  those  who  say  that  amateurs, 
with  the  advent  of  the  modern  integrated 
circuits,  have  lost  the  old  spirit,  They  are 
wrong.  The  amateur  will  always  have  his 
junk  box  and  his  workshop,  Today  some 
amateurs  are  building  an  OSCAR  and 
some  of  the  rest  of  us  are  building  new  an- 
tennas or  fixing  power  supplies. 


MEXICO 

Mark  K.  Toutjian  XE1KMT 
Apartado  Postal  42-048 
0647U 
Mexico,  D.F. 

I  recently  go  I  back  from  a  business  trip 
to  New  York  City  and  was  very  pleased  to 
have  met  quite  a  few  colleagues  fham  op 
era  tors).  Especially  interesting  was  my 
visit  with  the  Bridge  Radio  Club  in  Brook- 
lyn, a!  Watchtower  Headquarters?  Things 
are  really  booming  for  our  friends  up  there 
in  the  far  north! 

Hete  In  Mexico  City,  rumors  are  that  a 
new  repeater  is  being  {or  has  been)  In- 
stall ed  and  thai  a  new  radio  club  is  being 
formed.  I'll  have  to  get  back  on  the  ball 
and  get  facts  for  you,  especially  If  you  are 
planning  a  trip  to  Mexico  In  the  near 
future. 

Plans  had  been  made  for  an  expedition 
to  the  vo  tea  noes  here  near  Mexico  City  tor 
the  beginning  of  this  year*  but  my  trip  to 


New  York  got  in  the  way  and  plans  are 
underway  again  for  our  DXpedition 
through  the  Paso  de  Cortez  which  goes 
right  between  the  two  volcanoes— their 
names  being  Popocatepetl  {5,*52  meters 
high)  and  Jztaccihuatl  (5,386  meters  high). 
Date  of  expedition:  September  1  and  2, 
1984;  frequencies:  2E.591  (10  meters). 
21.375  1 1 5  meters),  and  14.307  (20  meters). 
You  probably  wilt  find  me  on  frequency 
(on  any  of  the  above  settings)  ail  day  and 
all  night! 

Again  I  would  like  to  remind  our  Mexi- 
can readers  to  please  rush  me  any  Infor- 
mation on  current  events  in  their  local 
areas,  so  as  to  keep  73  readers  informed. 
To  me  it's  exciting  to  be  able  to  be  part  of 
an  expedition  or  special  occasion  without 
even  having  to  leave  my  home! 

it  was  a  pleasure  to  receive  a  copy  of 
the  Spanish  edition  of  OSL  right  from 
Spain!  Wouldn't  It  be  nice  for  Wayne 
Green  to  entertain  our  Spanish  readers! 
Imagine  73  in  Spanish!  I  wouldn't  mind  do- 
Jng  some  translating  for  him  myself  It 
would  be  worth  the  effort  so  as  to  have 
top-class  technical  reading  in  Mexico  and 
other  Spanish  speaking  countries!  For 
those  who  would  like  information  on  a 
Spanish  subscription  to  QSL,  write  to 
OSL,  Cr*  Jerez,  3~Madrid-l6,  Spain 

I  have  to  apologize  to  readers  for  the 
slight  period  of  no  articles  due  to  rny  re- 
cent trip  out  of  the  country,  and  to  those 
who  wrote  me,  such  as  WftOX,  NfFFU. 
KAflFPJ,  and  many  others.  Some  asked 
for  information  about  obtaining  a  license 
here  In  Mexico  while  en  vacation.  (Please 
see  my  earlier  columns  with  detailed  in 
formation  on  this.) 

Any  of  you  who  would  like  to  contribute 
ideas  for  my  expedition  between  the  two 
volcanoes  and  future  expeditions,  please 
contact  me  Immediately.  Perhaps  you 
may  have  ideas  for  equipment  or  rare  an- 
tennas for  2  meters,  10  meters.  15  meters, 
and  20  meters.  Any  Information  will  be  ap- 
preciated 

So,  as  we  say  down  here  south  of  the 
border,  Hast  a  pronto  amigoal  Mucho  73  y 
OX! 


NEW  ZEALAND 

O,  J.  (Des)  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
New  Zealand 

Chatham  Islands,  ZL7,  are  composed  of 
two  main  islands,  Chatham  and  Pitt  and  a 
number  of  smaller  islands.  They  are  locat- 
ed about  850  kilometers  from  the  New 
Zealand  mainland.  Chatham  Island,  the 
main  island,  is  about  50  kilometers  long 
and  has  a  large  lagoon  stretching  about 
half  its  length.  Halt  of  the  total  population 
of  approximately  740  lives  In  or  around  the 
main  township  of  Waliangl.  The  main  In- 
dustries are  farming,  fishing,  and  the  as- 
sociated processing  works  for  these  ac- 
tivities. 

Amateur-radio  activity  from  Chatham 
I  elands  varies,  as  there  are  not  many  per- 
manent resident  hams  there;  most  of  the 
amateurs  active  there  are  members  of  the 
Post  Offlue  Radio  Station  staff  who  work 
on  the  island  for  specific  periods  of  one  or 
two  years'  duration.  Occasionally  an  ama- 
teur is  sent  to  Chat  hams  for  relief  pur- 
poses, and  such  a  temporary  residence  is 
of  a  shorter  period.  In  this  category  are 
Allan  ZL2BKMC  (his  first  trip  was  in  1963) 
and  ZL7BKM,  relieving  radio  operator  for 
about  three  months  from  late  May. 


The  Post  Office  Radfo  Station  provides 
varying  radio  services  which  include 
maintaining  a  24-hour  radio  watch  on  the 
international  distress  frequency,  2132 
kHz.  It  routinely  broadcasts  weather  and 
coastal  information  and  traffic  lists  to 
shipping  and  transmits  and  accepts  tele- 
grams from  ships.  The  station  also  pro- 
vides an  Aeradlo  service,  air-ground  and 
point-to-point  circuits  for  the  Civil  Avia- 
tion Department,  It  handles  inland  tele- 
graph transmitting  and  receiving,  with 
Gentex  offices  on  the  mainland,  and  Bad- 
phone,  the  radiotelephone  link  with  main- 
land New  Zealand,  carrying  all  the  tele- 
phone traffic  between  the  islands  and  the 
mainland.  Radiotelephone  messages  are 
"scrambled"  en  route  to  maintain  confi- 
dentiality. 

Land  mobile,  ZtC.  the  Chatham 
station's  callsign.  is  the  only  New  Zealand 
radio  station  that  monitors  land-mobile 
radio  circuits,  as  most  of  the  islanders 
have  radiotelephones  in  their  vehicles  for 
use  in  case  of  an  emergency.  The  other 
service  the  radio  Station  provides  is  also 
unique  for  a  radio  station.  ZLC  provides 
the  night  telephone-switched  subscriber 
service  which  gives  the  telephone  sub- 
scribers an  emergency  facility  outside  the 
telephone  exchange  hours,  as  the  radio 
station  is  staffed  24  hours  continuously. 
Anyone  requiring  assistance  can  ring  In 
from  any  one  of  a  number  of  specified 
telephones  around  the  islands  which  are 
night-connected  to  the  radio  station 
where  the  watch  operator  looks  after  the 
telephone  call. 

The  Post  Office  first  came  to  the  Chat- 
ham Islands  in  1856,  the  mail  service  be- 
ing by  sea  "as  opportunity  offers."  About 
1888,  when  a  regular  shipping  service 
commenced,  this  gave  a  hint  of  regularity 
to  the  mall  service  From  that  time  the 
Pott  Office  offered  only  a  limited  service 
to  the  residents  of  the  island,  until  a  tele- 
phone exchange  was  opened  on  the 
Island  In  1962. 

The  radio  station  was  first  established 
at  Chathams  in  September,  1913.  with  all 
traffic  handled  on  a  radiotelegraph  has  15 
A  radiotelephone  link  was  opened  be- 
tween the  mainland  and  Chathams  in 
May.  1953,  and  In  the  early  days  of  the 
radiotelephone  link,  subscribers  had  to 
attend  the  radio  station  to  make  and  re- 
ceive their  telephone  calls  from  New  Zea- 
land. In  August  1965,  the  Chathams  were 
linked  to  the  New  Zealand  Post  Office  toll 
system,  and  subscribers  were,  from  that 
date,  able  to  make  all  their  toll  calls  from 
their  homes  or  offices. 

The  Chathams  group  of  amateur  opera- 
tors Includes  Lester  ZL7P0,  the  manager 
of  the  UJL  Post  Office  Radio  Station, 
Chris  ZL70Y,  a  County  Council  employee, 
Ian  ZLTTKlt  a  Works  Department  employ- 
ee, and  Dave  ZL7PA,  Tai  Rio  ZL7TZ,  Ste- 
phanie ZL7BJE,  and  George  ZL7BSQ,  all 
employees  of  the  Post  Office,  many  of  them 
at  the  radio  station. 

BITS  N'  PIECES 

Ron  Badman  ZL1AI,  a  New  Zealand 
Post  Office  engineer  from  Hamlllon,  has 
in  his  spare  time  designed  and  built  a  de- 
vice to  assist  visually  impaired  amateur 
operators  and  listeners.  Ron's  device  Is  a 
voice  readout  which  announces  the  exact 
frequency  on  the  tuning  dial  to  several 
decimal  places.  Similar  In  principle  to  a 
talking  clock,  the  device  links  a  speech- 
synthesizer  chip  with  the  necessary  cir- 
cuitry to  convert  the  visible  readout  infor- 
mation Into  sound,  The  voice  chip  and  Ibe 
necessary  electronics  are  mounted  on  a 
circuit  board  and  Installed  Inside  the  rigor 
receiver.  The  prototype  was  installed  in  a 
Kenwood  R6O0  receiver  with  a  button  to 
activate   the  readout,   which   sounds 


through  the  same  speaker  as  the  audio 
output. 

The  device  has  attracted  wide  interest 
in  the  amateur  field;  and  several  of  the 
speech  synthesiser  frequency  readouts 
have  been  made  by  a  Hamilton  group  for 
use  by  some  of  the  estimated  30  or  so 
blind  amateur-radio  operators  In  New 
Zealand. 


CITY  CONFERENCE 

The  58th  Annual  NZART  Conference 
and  Convention  was  held  at  Paimerston 
North  over  the  weekend  of  June  3-5  and 
was  ceiled  the  Rose  City  Conference  be- 
cause the  host  city  Is  known  as  the  City  of 
Roses.  The  host  for  the  weekend  confer- 
ence was  a  Combined  Committee  from 
the  Central  Districts  Branches  of  NZART 
consisting  of  representatives  from  the 
Marlon,  Manawatu,  Feilding,  Pahlatua, 
and  Dannevlrke  branches,  essisted  by 
members  from  those  branches  also. 

The  Conference  was  opened  on  Satur- 
day by  ZLiMU,  Air  Vice-Marshal!  David  M. 
Crooks,  OBE,  Chief  of  Air  Staff,  Royal 
New  Zealand  Air  Force,  after  welcomes 
were  given  to  delegates  and  members  of 
NZART  from  the  President  Don  Mackay 
ZL3RYV  and  the  Paimerston  North  Mayor, 
Mr.  Brian  Elwood. 

Amongst  the  Special  guests  were  Dan 
Wllkenson  ZL2AB,  who  holds  amateur  li- 
cense number  2,  is  the  oldest  amateur  in 
ZL  and  Is  still  active  on  the  air.  Dan  has 
been  active  in  amateur  radio  for  61  years 
and  has  held  the  same  callslgn  for  the 
whole  period.  Another  special  guest  Jlrri 
Smith  KA7APJ  from  Seattle,  Washington, 
has  attended  NZART  conferences  before 
and  is  almost  a  ZL  now  thai  he  holds  the 
caiisign  of  ZL2SQR.  I  understand  Jim  also 
will  be  contributing  to  New  Zealand  land 
tax  funds  now  that  he  has  become  e  land- 
owner "down  under.*1 

Amongst  the  weekend  activities,  be- 
sides the  usual  domestic  conference 
business  sessions  on  Saturday,  were 
meetings  of  the  various  sections  of 
NZART  on  Sunday.  In  all  there  were  320  ZL 
registrations  and  one  overseas  visitor; 
this  would  be  about  250  amateurs  and 
their  partners.  Trade  displays  were  fea- 
tured from  the  local  agents  of  Yaesu.  Ken- 
wood, and  loom,  as  well  as  some  ZL  firms, 
Southern  Cross  Electronics*  AWA.  Trtcity 
House.  Ryel  Electronics,  and  Roz  Craft 
Quads, 

Amongst  the  Certificates  of  Merit 
awarded  by  NZART  Council  before  the 
conclusion  c*  the  bus  ness  sess  ons  *=s 
one  to  Ian  Ashley  ZL1AOX.  an  A  MS  AT 
member,  for  his  work  as  an  AMSAT 
Ground  Command  Station  for  the  Phase 
III  series  of  craft.  The"Stirers  Award"  (for 
the  delegate  who  debates  the  most  con* 
tentious  points)  went  to  ZL2AUS.  the  Wan- 
ganui  delegate. 

Next  years  NZART  Conference,  the 
Garden  City  Conference,  will  be  held  In 
Cnrtst church (  the  Garden  City  on  Hem 
Zealand  and  capita  of  ZL3  land  In  the 
South  Island.  All  the  conference  activities 
will  be  at  the  Canterbury  University  Ham 
complex,  with  displays,  technical  lee- 
lures,  discussion  groups,  and  trade  dis- 
plays, besides  the  usual  business  ses- 
sions of  NZART  and  Its  associated 
bodies,  the  Old-Timers  Club,  Women  Am- 
ateur Radio  Operators,  Amateur  Radio 
Emergency  Corps.  AMSAT,  VHF  Forum, 
ate. 

NZART  has  obtained  several  pages  Of 
Teletext  free  of  charge,  and  amateurs  are 
invited  to  send  in  suitable  Information  for 
Inclusion  In  the  Teletext  pages  to  Break* 
In,  or  to  Doug  Gorman  ZL2IY,  Teletext  is 
reasonably  new  to  New  Zealand,  and  this 

Continued  on  page  104 
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WE  SHIP  WORLDWIDE 


Your  one  source  for  all  Radio  Equipment! 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva 
York... 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 
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'See  you  at  Boxboro, 
September  29th-30th' 

KENWOOD 


IICOM 


IC-R71A,  IC  751 ,  IC745,  IC~27AjH  ig-37A 
IC-47A,  I0271A/H,  IC-2KL,  IC471AH  IC-290H 


vasgtu) 


Hail 

microphones 

equalizers 

stocked 


R-600,  R-1000,  R-200G,  T&930S/AT, 
|TS  430S,  TR2600A/3500,  TR  7950, 
TW-4000A,  Kenwood  Service/Re- 
pair. TH-21A,  TH-41A,  TM-211A/ 
411A&TS-711A/811A 


FT-ONE.  FT-980.  FT-230R  FTJ57GX 

FT  726fl,FT  77,  FRGT700,   FT203R 

YAESU          fCOM  Lind  Mobile  H/T 

IC2AT  Midland 

IC3AT  WHion  Mini  Com  II 
iC&AT   Ta*su  FTC-2203.  FT  4703 
1„T      l»m  IC  M12  (Mihnel 

IO02AI  Tempo  M-1 
IC-04AT 


FT-208R 
FT708R 
FTC' 1903 


A 


Transferers 


IROCKWELUCOLLINS 
KWM-380 

|  VoC 0m/ Mirage /Da  iwa  Large  inventory  of 
Tokyo  Hy-Power        Saxton  Wire  &  Cable 
Amplifiers  & 
I5/0XHT  Gain 
antennas  IN  STOCK 


SMART  PATCH 

CES'StmpIeK  Autop^!ch510SA  Will  Patch  FM 
Transceiver  To  Your  Telephone  Great  For 
Telephone  Calls  From  Mobile  To  Base  Simple 
To  Use    1319  95 

DRAKE,  EARTH  SATELLITE 
STATION,  ESS-22S0,  ESR-24. 


Nye  MBS  3  Kilowatt  Tuner 


TET 


ANTENNA 


SANTEC 
ST-222/UP 

ST142/UP 

ST442/UP 
HT-7 


MFJ  Models 

900.940B.941C.&941D 


MICROLOG-AIR  I  in  stock 


Computer   Interfaces 
stocked:    MFJ-1224  Repeaters  Stocked. 

AEA  CP  1t  Kantronics         Yaesu  FTR-2410,  Wilson 
Big  Ham  Clock/Ham  Tags  ICOM  IC-RP  3010  (440  MHz) 

ICOM  IC  RP  1210  (1.2  GHz)  Spectrum 

MURCH  Model 


HAM  MasterTapes— 
Beta  or  VHS  Tapes 


DIGITAL 
FREQUENCY 
[COUNTER 

'rionyi- 
iModel  TR  1000 
600  MHz 


JBC  soldering  line  in  stock. 


KANTRONICS 

UTU  Interface  II,  software 

EIMAC 

3-5O0Z 
572B,  6JS6C 
12BY7A& 
4-40GA 


AEA  144  MHz 
AEA  440  MHz 
ANTENNAS 


BIRD 
Wattmeters  & 
Elements 
In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


ROBOT  450C*XXM200C 
Color  Mod  Kits 


Long-range  Wireless 
Telephone  lor  export 
in  stock 


BENCHER  PADDLES  & 
Vibroplex  Keys  In  Stock!! 


Fox -Tango  Filters 
LUNAR  PREAMPS  STOCKED 


UT2000B 

ONV  Safety 
belts-in  stock 


New  TEN-TEC 


Tri-EiL  Towers 


Hy-Giin  Towers 
&  Anltnnai. 
end  Rolors 
ill  be  shipped  direct^ 


*v 


"    DENTHON  IS  BACK  IN  STOCK!  2591  HT-  Corsairs  Stocked  to  you  free  o.  ShiPP,nB  co,t 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


11  Aqui  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
TOP  TRADES  GIVEN  ON  USED  EQUIPMENT 

Monday-Friday  9  A.M.  to  6:30  PM, 

Thursday  to  8  P.Mr 

Saturday  &  Sunday  9  AM,  to  6  P.M.  (Free  parking) 

PaJd  parking  lot  across  the  street  anytime. 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRT/LEX-"Spfing  St,  Station 
Subways:    BMT  "Prince  St.  Station" 

IND-"F"  Train- Bwy.  Station 

Bus:  Broadway  #6  to  Spring  St, 

Path— 9th  St./6th  Am,  Station, 


Ask  about  our 
Marine  SSB  150- 
watt  transceiver. . . 
also  VHF  synthe- 
sized Manne/Com- 
mercial  portable 
and  mobile  units. 


We  Stock:  AEA,  ARRL,  Alpha,  Ameco,  Antenna  Specialists,  Astatic, 
Astront  B  &  K,  B  &  W,  BashT  Bencher,  Bird,  Butternut,  CDE,  CES,  Collins, 
Communications  Spec.  Connectors,  Covereraft,  Cubic  (Swan),  Cusheraft. 
Daiwa,  Dentron,  Digimax,  Drake,  ETO  (Alpha).  EimacT  Encomm,  Hail- 
Sound,  Henry,  Hustler  (Newtromcs),  Hy  Gain,  loom,  KLMt  Kantronics, 
Larsen,  MCM  (Daiwa}t  MFJ,  J.W.  Miller.  Mini-Products,  Mirage, 
Newtronlcs,  Nye  Viking,  Palomar,  RF  Products,  Radio  Amateur  Callbook, 
Robot,  Rockwell  Collins,  Sexton.  Shure,  SwanT  Telex,  Tempo.  Ten-Tec. 
Tokyo  Hi  Power,  Trionyx  TUBES,  W2AU,  WaberT  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom.  VibropJex.  Curtis.  Tri-Ex,  Wacom  Ouplexers. 
Repeaters,  Phelps  Dodge.  Fanon  Intercoms,  Scanners.  Crystals  ,  Radio 

Publications. 


.  '■ 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALER  INQUIRIES  INVITED.  PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  *tock*d  A  *«rvlc«d  on  pr«mli«. 

Amateur  Radio  &  Computer  Courses  Given  On  Our  Premises,  Call 

Export  Order*  Shipped  Immediately.  TELEX  12-7670 


1U  'Zty/Uef,  /Uwtoced  Sgl&OOO  % 
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MICROPROCESSOR 
CONTROLLED    REPEATER 


New  "Shafp"  Appearance— Brushed  Aluminum  Panel 


THE  NEW  "INDUSTRY  STANDARD"! 

The  SCR2000X  Microprocessor  controlled  repeater  is  the  newest  addition  to  the  Spectrum  Hi 
Tech  Repeater  Line.  It  combines  the  latest  state  of  the  art  digital  techniques  with  the  best  of 
Spectrum's  highly  refined  RF  technology  to  yield  "The  Ultimate  Repeater"!  Operating  conve- 
nience and  flexibility  are  emphasized  without  sacrificing  traditional  Spectrum  reliability  and 
ruggedness.  Go  with  the  world  leader  in  Amateur  Repeaters!  Call  or  write  today  for  details.  Sold 
Factory  Direct  or  through  Export  Reps.  only. 

STANDARD  FEATURES: 


Autopatch/Reverse  Patch,  W/0  &  1  Inhibit 
Dial  Pulse  Converter 
Autodialer 

Phone  Line  &  "Over  the  Air11  Command  Modes  Virtually 
all  functions  may  be  turned  On/Off  Remotely. 
Touch  Tone  Control  of  Timeout',  'Hang  Time',  Patch 
Timeout,  TX  Inhibit/Reset,  Patch  &  Reverse  Patch 
Inhibit/Reset,  P.L  On/Off  (tf/optional  PL  board),  eta 
Up  to  6  Auxiliary  Functions.  More  with  TTC300. 
Full  16  Digit  Decoding  with  crystal  Controlled  Decoder  IC 
Touch  Tone  Mute 
Unique  Courtesy  tone 
"Kerchunk  Killer" 
Timeout  Warning 


Automatic  CW  ID  &  ID  Command 

Remote  Programming  of  3  Timers  for  2  different  timing 
cycles,  or  No  Time  Out 

Microprocessor  Memory  'Battery  Backup1 

Autopatch  AGC  for  constant  levels 

Local  Status  Indication  via  12  Function  panel  LED  Display 

Front  Panel  Touchtone  Pad  for  Local  Control 

NEW— Improved:  Rcvr.,  UHF  Xmlr.,  Power  Supply! 

Full  Panel  Metering;  Rcvr.  &  Xmtr.  functions  plus  Voltages  & 

Currents 

3075  Watt  VHF  &  UHF  Models 

100*150  Watt  Final  Amps  Available 

SC200X  Controller  &  Interface  Boards  also  available 


P 


APPLICATIONS 

■  Ideal  for  low  power    ■  Compact,  Rugged 

local  use  ■  Self  Contained 

Portable/Mobile  at  the    ■  10W  UHF.  Built-in  Duplexer 
scene  of  an  Emergency         ■  Optional  Autopatch  &  P.L 
Increase  coverage  at  parades  ■  AC  or  12  VDC  Input 
or  other  Public  Service  events 
"Mountaintopping" 
with  battery  pack 
Full  Duplex  Computer/Data  Links 
Export  Rural  Telephone 


SPECTRUM 

Export  Orders  Welcomed 


11055  W.  GERMANTOWN  PK„  DEPT  S9 


Sfie&tum  ^efaa&ft  Sa&tefe  &  S^?4MemMie& 


New  FL-4  UHF 
Helical  Resonators 


These  are  professional  "Commercial  Grade"  Units— Designed  for  Extreme 

Environments  (-30  to  60°  C.) 

All  Equipment  Assembled  &  Tested.  For  10M.  2M,  220  MHz,  &  450  MHz 


COMPLETE  SHIELDED  RCVR.  ASSY. 

VHF  &  UHF  Receiver  Boards 
SCR200A-VHF    SCR45QA-UHF 

•  Totatty  Advanced  Dei/on/ 

•  B  Pole  From  End  Fllr  +  #lde  dynamic 
range  — reduces  ova? load  spurious  Rasp  & 
IntcrmocL 

•  Sans  0  3  uV/l2dB  SI  MAD  typ 

•  Sal.  <6<JB  O  t  6.5  KHz  I30d6  @  *  30KHi.  {8 
Pole  Crystal  +  4  Pole  Ceramic  Fins. 

•  S  Mater',  Discriminator  &  Deviation  Mir.  Outputs! 

•  Exc  audio  quality1  Fast  squelch*  m!0  0005% 
Crystal  ('Supef  Sharp    if  FUr  atso  avml) 

Complete  Receiver  Assemblies 

•  Rem.  Bd.  mounted  m  shielded  housing. 

•  Completely  asmbld  &  tested,  w/F  T  caps, 
S0239  conn 

•  As  used  in  the  SCRlOOu;  Heady  to  drop  Into  your 
system! 

•  UHF  Rcvr,  Assy.  Now  Available  w/Super 
Sharp  FL-4  Helical  Resonators,  Greatly 
reduces  IM  &  "out  of  band"  Interference! 


FL-6 


FL6  Rcvr.  Front-End  Preselector 

6  Hi  Q  Resonators  with  Lo-Noise  Transistor  Amp  (2M  or 
220  MHzj 

Provides  tremendous  r«|ection  of  qui  ol  bind"  signals 
*out  in*  usual  loss'  Can  oHen  oe  used  instead  oi  urge 
expensive  cavity  filters 

i  Extreme^  helpful  ai  sites  wrih  many  nearby  VHF  transmit 
Bft  to    Oilier  out    Ihese  oul  ol  band  signals 


SCR  500  VHF/UHF 
LINK/CONTROL  RCVR. 

•  SCR200A  or  SCR450A  rack  mounted 

•  Available  with  or  without  meters  and 
power  supply 


SCAP  Autopatch  Board 

i  Provides  all  basic  autopatch  functions 
r  Secure  3  Digit  Access;  1  Auk  On-Off  function, 
Audio  AGC  Built-in  rimer*,  etc  Beautiful  Audio  > 
>GM  Inhibit  00  also  available 
1  Wr lie,  call  for  details  and  a  data  sheet 

RPCM  Board 

» Used  w/5CAP  board  to  provide    Reverse  Pal  en 
and  Land  Lme  Control  o'  Repeater 
i  Includes  land  line    answering    circuitry 

Lightning  Arrester  For  SCAP 

•  Gas  Discharge  Tube  shunts  phone  line 
surges  to  ground 

•  Handles  up  to  20,000  Amps! 

•  The  Best  device  available  to  protect  Au- 
topatch equipment  from  lightning  dam- 

S15  00  -SiH 


ID250A  CW  ID  &  Audio  Mixer  Board 

•  4  Input  AF  Mixer  &  Local  Mic,  amp. 

•  PROM  memory^ 250  bits/channel. 

•  Up  to  4  different  ID  channels! 

•  Many  other  features.  Factory  programmed 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•  Complete   solid   state   control    for   rptr    COR.   "Hang 
Timer,  "TimeOut"  Timer,  TX  Shutdown^  Re  set.  etc 

•  Includes  Inputs  &  Outputs  tor  panel  controls  A  lamps 

Repeater  Tone  &  Control  Bds. 

For  SCR10CKW40O0     *  CTC10GMO250  only 

TMR  t  -Kerchunkaf  Killer"  or  "Time  Out  Warning 
Tone"  Bd 

TRA-1  "Courtesy  Tone  Beeper"  Board 

PSM-T  Power  Supply  Mod  Kit  replaces  Darlington 
pass  transistor 

Improved!  Now  includes  "audio  mute"  CRT  circuit  and 
"emergency  power"  i,d,  option. 


COMMUNICA  TIODIS 


IMPROVED  SCT410B 
TRANSMITTER  ASSY. 


SCT110  VHF  XmtrrExciter  Board 

•  10  Wis  Output    100%  Duty  Cycle1 
» infinite  VSWR  proof. 

•  True  FM  for  e*c  audio  quality 

•  Designed  specifically  for  continuous  rptr  sei 
vice  Very  'ow  <n    whrte  no*se 

•  Spurious    70  06   Harmonics  -60  d8 
eWith  0005%  wtal. 

eBA-30  30  vVl.  Amp  board  ft  Heat  Sink.  3  sec  LP 
niter  ft  rel  pwr  sensor  BA75  75  Wt  unit  also 
a  vail  abie- 


SCH  10  Transmitter  Assembly 

•  SC  TtJOmoun fed  *n  shielded  housing 

•  Same  as  used  on  SCR  1000 

•  Completely  assmold  wfF  T  caps.  50239  conn 

•  10.  30.  or  75  Wt   unit 

SCT410BUHF  Transmitter  Bd,  or  Assy. 

•  Similar  to  SCTt  10.  10  Wis  nom 

•  Now  includes  "on  board**  propor- 
tional Xtal  OscJOven  circuitry  tor  very 

high  stability! 

•  BA40  40W   UHF  AMP.  BO.  &  HEAT  SINK. 


TTC300  TOUCH  TONE  CONTROLLER 

•  High  performance,  super  versatile  design 

•  Uses  new  high  quality  Xtal  Controlled 
Decoder  JC,  w/high  immunity  to  falsing 

•  Decodes  all  16  digits 

•  3  ON/OFF  Functions  per  Main  Card.  Easily 
expandable  to  any  no.  of  functions  wt  Expan- 
sion Cards, 

•  Field  Programmable  via  plug-in  Coded  Cards 

•  Lalched  or  pulsed  outputs;  many  unique 
3-diglt  codes  available,  Not  basically  7 -digit  as 
with  competitive  units. . 

•  Transistor  Switch  outputs  can  directly  trigger 
solid  state  circuitry  or  relays,  etc,  for  any 
type  Of  control  function. 

•  Interfaceable  to  Auxiliary  Equipment 

•  Low  Power  Consumption  CMOS  Technology. 
5VDC  Input.  Gold-plated  connectors. 

^Fm  ^f^  avm  awm      Call,  or 

CORP* v,meU" 


Data  Sheets 


INQUIRE  ABOUT  SURPLUS*  RX  &  TX  BOARDS.  REDUCED  PRICE! 

INornstown,  PA  19403    »    (215)63117101 


^ 


ON  SALE  NOW! 


Please  sign  me  up  for 
a  one -year 

tion  (twelve  issues)  to 
Digital  Audio  magazine 
at  $19.97,  a  43%  savings 
over  the  newsstand  price. 


□  Check  enclosed 

□  MC       □  VISA 

□  Bill  me 

Card  no 

Exp.  date 

Name 


DAE 


Address 
City 

State 


Zip 


74906 


Send  Coupon  or  a  Photocopy  to: 

Digital  Audio  Magazine 
P.O.  Box  976 
Farmingdale,  NY    11737 

or  call  toll  free 


1-800-227-1053 


digital  Audio 


L_. 


Magazine 
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CONTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
AtcoNJ08004 


DARC  CORONA  10-METER 

RTTY  CONTEST 

1100  to  1700  GMT  September  1 

This  is  the  third  of  four  tests  during  the 
year  sponsored  by  DARC  to  promote  FTTTY 
activity  on  the  tf>metef  band.  Each  of  the 


iih'inl  puBNcotiafl  ■■!  Inn  b rs ■ = ■  i  Pfcvl  Radio  '  luti  im 


&0«  J  HI  3         itmi  Pmtf 


S51TS-C313 


NEWSLETTER  OF  THE  MONTH 

How  do  we  pick  a  monthly  winner  In  our  newsletter  contest?  Whai  are  the  criteria? 
Flashy  graphics?  Length?  A  Hipped  coin?  Many  editors  and  club  members  have  been 
asking  just  wnat  must  be  done  to  get  their  publication  chosen  out  of  the  hundreds  of 
newsletters  we  review  each  month. 

Here's  the  magic  formula:  consistency.  That's  it.  This  month's  winner,  THE  GROUND 
WAVE,  Is  a  perfect  example-  Month  after  month,  Editor  Marv  Mahre  vWMGI  and  the  St. 
Paul  Radio  Club,  Inc.  put  out  a  quality  publication.  Its  not  the  longest  one  we  see,  or  the 
flash  res  l,  but  it's  always  Interesting-  it's  full  of  news  and  reports  about  the  club  and  its 
members,  complete  with  revealing  pictures. 

Look  at  your  clubs  newsletter  Can  it  stand  up  next  to  THE  GROUND  WAVE?  Do  your 
members  read  It  cover  to  cover  or  consistently  toss  it  onto  the  rubbish  heap? 

To  enter  your  club's  newsletter  In  73s  Newsletter  of  the  Month  Contest,  send  it  to  73. 
Pine  Street,  Peterborough  NH  03458,  Attn:  Newsletter  ol  I  he  Monih. 


CALENDAR 


Sep  1 
Sep  8-9 
Sep  15-16 
Sep  15-1* 
Sep  15-17 
Sep  15-17 
Sep  21-23 
Sep  22-23 
Sep  22-23 

ooie-7 

Oct  13-14 

Oct  13-14 
Oct  13-14 

Oct  13-15 
Oct  13-15 
Oct  20-21 
Oct  20-2T 
Oct  20-21 
Nov  3 
Nov  3-4 
Nov  17*18 
Dec  1-2 
Dec  8-9 
Dec  26- Jan  1 
Dec  34] 


DARC  Corona  10  Meter  RTTY  Contest  *3 

AfiRLVHFOSO  Party 

Ohio  QSO  Party 

CAN- AM  Contest— Phone 

Washington  State  QSO  Party 

Kansas  State  QSO  Party 

Maine  OSO  Party 

Late  Summer  GAP  CW  Activity  Weekend 

CAN-AM  Contest- CW 

ARRL  QSO  Parly— CW 

ARAL  QSO  Party— Phone 

Rio  CW  OX  Party 

Columbus  Day  International  OX  Contest 

Oreoon  QSO  Party 

Rhode  island  OSO  Party 

Jamboree  On  The  Air 

Worked  All  Y2  Contest 

CLARA  Ac/Dc  Contest 

DARC  Corona  10-Meter  fiTTY  Contest  #4 

ARRL  Sweepstakes— CW 

ARRL  Sweepstakes — Phone 

ARRL  160-Meter  Contest 

ARRL  10  Meter  Contest 

QRP  Winter  Sport*— CW 

Canada  Contest 


four  tests  Is  scored  separately.  Use  the 
recommended  portions  of  the  10-meter 
band. 

EXCHANGE: 

RST,  QSO  number,  and  name,  US  sta- 
lions  also  give  state. 


SCORING: 

Each  station  can  be  contacted  only 
once.  Each  completed  two-way  RTTY  OSO 
is  worth  1  point.  Multipliers  include  the 
WAE  and  DXCC  lists,  each  district  in 
VfcWO  and  VK,  plus  each  different   US 


LB-VHF-UHF  Repeaters 


Hi 


TRANSMITTER  AND  RECEIVER       now  used  in  all  hi  pro  repeaters 


ASSEMSLO' 
SMALL  SIZE 

3  7/fl  x  6  1«* 


HI  PRO  THAN5MTT7ER 
DESIGNED  FOR  REPEATER 
SERVICE  WTTH  EXCELLENT 

mjo»o  STAaunr. 

KAAMONiC  REJECTION 

AND  LOW 

SIDEBAND  NOISE 

ADJUSTABLE 


ASK  ABOUT  OUR  NEW  COMPUTER 
CONTROL  SYSTEM  AND  MtCROCONTROL 
AUTO  PATCH 


OUTPUT 

UP  TO  5  WATTS 

FROM  THE 

EXCITER  BOARD 

COOL  OPERATION 


HI  PRO  RECEIVER 
THIS  RECEIVER  «S  THE 
HEART  Of  THE  REPEATER 
AND  eOASTS  SUPEWOfl 
SOUELCH  ACTON  NEEDED 
FOR  TH^  TYPE  OF 
SERVICE  EXCELLENT 

sEN&mvrrr.  stability 

AND  SELECTIVITY 

USE  THS  RECEIVER 
TO  REPLACE  THAT 
TROUBLESOME  RECEIVER 
IN  YOUR  PRESENT 
REPEATER 


4 


/ 


ASSEMBLED 
SMALL  SCE 
3T3BKAMT 


Maggfore  Electronic  Laboratory 


590  SNYDER  AVE 

WEST  CHESTER,  PA.  19380 


TELEX!  499^741-MELCO 
PHONE  21  &43fr6051 


TIM  200 

•  Baud  rales  to  1200  ASCII  8t 
BAUDOT 

•  TTL  fit  RS-232C  I/O 

•  Bell  202  compatible  tones. 

Kit$  99.95 

wired  $129.95 


TIM70A 

•  Single  shift  RTTY  terminal  unit 

•  Xtal  AFSK,  FSK.  active-fi  Iters  and 
more, 

Kit  S  189.95 
wired  $289,95 


$499.95 


TIM70 

*  Full  featured  RTTY  to  300  baud 
plus  CW  terminal  unit. 

*  3  Shifts,  active  filters,  remote  control,  xtal 
AFSK.  FSIC 


TR$*0'  RTTY/CW 

•  ROM-116  Interface  for  model  L 
IV(16K  MIN).  1275.00 

•  Trademark  of  TANDY  CORP, 


For  more  information  &  sales 
1-800-HAM-RTTY 

SERVICE  1-913-234-0198 

Q^  Flesher  Corporation 


^23 


P.O.  BOX  976 
TOPEKA,  KS.  66601 


w  See  List  of  Advertisers  on  psg&  98 
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RESULTS 


KE5CV,  KD7P/KH2,  K3TUP,  AND  I4KDJ: 
1964  WORLD  40>METER  SSB  CHAMPS 

"Big  signals  from  Texas"  slates  VE3NVQ,  "I  made  143  QSOs  in  an  hour!" 
said  WC4E.  overwhelmed  with  alt  the  activity.  "An  excellent  contest  .  .at  £4 
hours,  the  XYL  can  almost  stand  it!"  comments  station  K3TUP. 

The  1984  40-Meter  World  Championship  event  Is  now  history.  There  were 
some  pood  times  and  along  with  that  bad.  For  the  most  part,  propagation  was 
spotty  at  best.  From  the  outset,  however,  persistence  paid  otf  for  those  who 
chose  to  si  Ick  it  out  through  the  wee  morning  hours.  The  later  In  the  evaoing  and 
the  earlier  in  the  morning  it  got,  Ihe  better  conditions  became. 

From  the  looks  of  ihe  scores,  stations  in  Europe  and  Asia  had  a  field  day  work- 
ing each  other  and  had  even  greater  success  increasing  their  DX  totals  working 
within  their  own  cominenis.  Stations  in  Asta  seemed  to  have  had  better  luck 
working  the  USA  than  their  counterparts  in  Europe  Stateside,  the  same  held 
true.  While  the  DX  countries  worked  were  fewer  than  in  years  previous,  the  QSO 
counts  within  the  States  brought  new  records  for  some. 

Analyzing  the  entries,  over  AS  Individual  DX  countries  ware  logged  by  those 
participating  In  the  contest.  Whh  that  kind  of  support,  it  is  unfortunate  that  more 
OX  stations  don't  send  in  their  contest  logs — most  would  be  award  winners! 

In  the  single-operator  category,  only  5210  points  separated  the  first  and  sec- 
ond place  WA/E  stations.  After  all  the  smoke  had  settled,  KE5CV  had  risen  to  be- 
come the  1964  World  40-Meter  SSB  Champion.  With  1020  QSOs.  55  states  and 
provinces,  and  33  DX  countries,  a  total  ol  473.000  contest  points  were  accumu- 
lated. A  fantastic  job  for  such  rugged  conditions— truly  a  championship  class  ol 
operation. 

The  top  three  stations,  KE5CV.  KE5IV,  and  WTWEF,  all  surpassed  the  rest  Of 
the  field  by  nearly  half  again  as  many  QSOs.  KE5CV  and  W1 WEF  each  recorded 
new  World-Champ  ion  ship  QSO  records.  W1WEF  had  more  QSOs  in  his  oper- 
ating class  than  anybody.  Stations  with  500  or  more  QSOs  included:  W1WEF 
(1042},  KESCV  <10J0}>  KE5IV  (953),  KAIGG  (676),  KQ1F  {645),  KI2G  (643)-r  KB5FU 
(613),  NC2Y  (613),  K1KJT  (594),  WD8IVL  (5&3}»  KI7M  {535},  KD4TQ  (562),  and 
K9MWMM  (539). 

For  OX  stations,  KD7P/KH2  in  Guam  captured  the  World  Championship  in  his 
single-operator  class  Propagation  stateside  wasn't  the  best,  as  only  20  states 
and  provinces  were  accumulated.  A  total  of  470  QSOs  were  conducted,  however* 
and  36  DX  countries  were  worked  for  a  total  of  228.200  contesl  points. 

How  do  the  record  performances  of  this  year's  single  operators  compare  with 
records  of  prior  years?  Lei's  look  at  contest  QSO  record  totals  and  see  how 
some  fared; 


W1WEF 

1934 

1042 

W9RE 

1962 

B51 

KE5CV 

1984 

1020 

N3AMK 

1962 

771 

VE5DX 

1962 

972 

KA1XN 

1982 

761 

KE5IV 

1984 

953 

WB8JBM 

1982 

759 

KK9A 

1982 

856 

KC5NQ 

1983 

756 

Many  stations  in  the  single-operator  class  managed  to  work  all  states.  As  be- 
fore in  previous  contests.  Canadian  provinces  were  at  a  premium.  That  appar- 
ently holds  Hue  in  all  contests,  however. 

Stations  with  50  or  more  states  and  provinces  to  their  credit  Included;  KE5IV  (57), 
NC2Y  (56),  KE5CV  (55),  W1WEF  (55).  KB5FU  (551,  KQ1F  (54),  K4JPD  (53),  KA1GG 
(53),  KD4TQ  (52).  VE3MFA  152|.  KA70LV  (51K  KI2G  150),  W4TMR  <50)>  WDSLVL  (50), 
KT1 J  (50).  KVfll  (50),  and  NSC XX  {50). 

For  WrVE  contestants,  KE5IV.  KE5CV.  VE3MFP.  VE3MFA,  and  K9MWVUA  were 
the  only  stations  wiih  30  or  more  OX  countries  worked-  They  tallied  36, 33, 32. 31. 
end  31  countries  respectively  For  OX  stations  in  the  same  category,  4LHITU 
worked  44  countries,  followed  by  OK1TN  (42).  EA3CCN  (42),  PY5EG  (41),  ZL1 BQO 
(40),  KD7P/KH2  (36K  LXUX  (32),  and  JH3TKM  (30), 

In  the  multinoperalor  class  of  operation,  the  new  World  Champion  for  VWVE 
Stations  IS  the  crew  from  Pennsylvania  station  K3TUP.  Not  only  did  they  tally 
638,095  contest  points,  the  neut  to  the  largest  score  in  the  entire  contest  (MKDJ 
had  545.090  points  totaJ),  but  also  they  came  very  close  to  setting  a  new  Wottd 
Championship  QSO  record*  falling  short  of  their  last  years  world  record  by  only 
18  QSOs,  K3TUP  worked  1 196  stations,  56  states  and  provinces,  and  3T  DX  coun- 
tries—these folks  were  definitely  burning  the  midnight  oil,  rotating  up  to  7  oper- 
ators at  the  station.  A  superb  [ob.  to  say  Ihe  least. 

Compared  to  previous  contests,  K3TUP  now  holds,  in  his  class,  both  Ihe  world 
record  and  the  second-highest  QSO  count  in  the  World  Championship  contest 
Trie  top  ten  are: 


K3TUP 

1983 

1214 

K3TUP 

19B4 

1196 

K8ND 

1983 

T129 

N9NB 

1982 

1098 

K9EC 

1984 

1006 

KD4TQ 

1982 

972 

W2ZQ 

1984 

944 

NW4B 

1984 

930 

KY«S 

1964 

928 

NA4L 

1984 

911 

Nearly  alMhe  North  American  multi-operator  entries  worked  all  50  states,  with 


Canadian  provinces  again  being  the  shortfall,  Stations  with  50  or  more  W/VE 
multipliers  included:  NW4B  (57),  K3TUP  (56),  K9EC  (55],  WA3SPJ  (551,  KYGS  (54), 
NA4L  (54|,  YY2ZQ  (54),  KS90  (54),  WA6PVA  (54).  KA4R0G  153).  KM8U  (53>,  KB4QA 
(53),  KE6WA  (52K  and  W9ZX  (52). 

Stations  in  Europe  (as  can  be  expecied)  managed  to  work  predominately  with- 
in  their  own  continent  to  build  their  contest  scores.  14KDJ  was  the  worfd  top  mul- 
tipara tor  DX  station  wiin  638  QSOs,  25  states  and  provinces.  66  DX  countries, 
and  545,090  polnls.  Unfortunately,  this  yeai  propagation  Eo  the  states  was  al- 
most nonexistent,  Following  I4KDJ,  with  66  countries  worked,  were  OK1K&0 
(B4)H  DLBNBE  (46).  NW4B  (32),  K3TUP  (31).  and  KV9S  (30), 

Analyzing  the  contest  logs  for  this  year's  event  and  comparing  them  to  those 
previous,  we  find  some  interesting  statistics  on  antennas  which  will  give  you  an 
idea  how  amateurs  are  equipping  their  stations. 


ANTENNAS  USED(%)  IN  THE  4IMKETER  CONTEST 

1982    1983  1984 


Dipofe/in verted  vee 

39.8 

44.6 

45,6 

1/4- wave  vertical 

13.9 

4£ 

26 

Trap  vertical 

9.3 

11.5 

4.4 

2-element  yagl 

7.0 

9.6 

7.0 

1/4- wave  s  toper 

4.6 

,9 

10  6 

1/2- wave  sloper 

2.3 

6.7 

18 

Delta  foop 

9.3 

3,8 

18 

2 -el  wire  beam 

2.3 

0 

2,6 

3-  or  4-eL  yagi 

23 

9.5 

15.7 

Long  wire 

0 

4.9 

.6 

1*or  2el. 

quad  loop 

23 

0 

.9 

Bobtail  curtain 

2.3 

0 

2.6 

Other 

4.6 

X7 

38 

Reviewing  the  antenna  survey,  one  can  quickly  realize  the  Influence  of  anierv 
na  articles  which  appeared  during  the  past  couple  of  years  In  major  amateur- 
radio  publications,  We  see  a  trend  moving  from  the  trap  vertical  to  a  1/4-wave 
type;  3-  and  Element  beams  are  now  more  dominant  than  ever  befo*e,  and 
because  of  recent  articles  on  sloper  systems,  we  see  more  amateurs  home- 
brewing  their  own,  for  contesting  purposes  especially, 

As  I  talked  with  many  of  you  on  the  air,  it  seemed  thai  many  pians  were  made 
during  Ihe  summer  to  erect  that  new  array,  I  hope  you  didn't  procrastinate  as  1 
did.  The  2-e Foment  vagi  never  grew  that  3rd  element  nor  the  additional  boom 
length.  With  only  months  to  go  before  the  4th  annual  event,  we  ail  Uav&  time  to 
get  our  systems  ready  lor  greater  accomplishments.  Then  again,  maybe  that 
40-meter  dipole  will  do  me  another  year?  Meet  me  on  the  band  in  January  and 
we'll  find  Out  how  well  each  other's  antenna  projects  panned  out.  That's  January 
14, 1985,  for  the  4th  annual  40-Meter  SSB  World  Championship  Contest, 

In  the  meantime,  you  might  send  for  the  19B5  rules  and  contest  summary 
sheets.  Forward  an  SASE  to  the  40-meter  contest  chairman,  Dennis  Younker 
NEfli,  43261  Sixth  Street  East,  Lancaster  CA  93535.  See  ya  on  the  band'  —  But 
Gosney  KE?C 


40  METER  CONTEST  SOAPBOX 

OE1WWL      No  propagation  to  the  States  this  time! 
N2EEC  A  newly-discovered,  fun  contest!  One  Til  support  from  now  on. 

W2ZQ  This  multi-op  station  had  27  operators! 

VE3DW E        My  f  i rst  contest  attempt 

VE3MFP        Disappointed  In  the  activity  at  first  but  it  sure  picked  up  later,  with- 
out doubt  f  Musi  have  been  propagation. 
VE3rvVO        Big  signals  from  Texas  during  late  night  and  early  morning,  Wish  I 

had  a  beam??? 
WA3SPJ        Propagation  not  as  good  as  I  hoped.  The  European  opening  never 

came  Still  the  best  of  the  seven  contests  I  enter  each  year! 
K3TUP  Tnis  is  an  excellent  contest,  Al  24  hours,  the  XYL  can  a  J  most  stand  (L 

WC4E  Made  143  QSOs  in  an  hour!  Wish  this  contest  didn  I  conflict  wiin 

the  ARRL  QSO  party. 
W4TMR         An  excellent  contest— had  a  great  time. 
K  85  Ft  J  5  new  countries  and  2  new  zones  Including  zone  18,  Not  bad  for  a 

few  hours'  work. 
W A6PV A        Very  d i sappoi n ted  I  cou Id n  t  f i nd  a  M ai ne  station  for  WAS.  The  4*t- 

ement  beam  came  down  5  days  before  the  contest. 
Z56WB  Thunderstorms— and  QRN  level  of  20  dB  over  S9  from  1400- 1 700Z 

KE7C  Heard  nearly  50  countries  conversing  with  one  another  but  lew 

were  listening  cross  band  In  the  US  segment. 
WD8NHN       Hard  to  work  a  contest  and  run  a  business.  Would  like  to  have 

spent  more  time  on  the  air, 
KM6U  First  time  for  us  to  work  48  states,  KL7T  and  KH6  all  In  one  night  on 

this  band. 
JH9EPA        Good  contest. 
EA9KQ  Poor  conditions  to  the  USA, 

KG90  Only  worked  4  hours   Had  a  great  time  nevertheless.  Next  year  I 

hope  to  spend  the  entire  lime  contesting. 
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1984  RESULTS 
40-METER  WORLD  SSB  CHAMPIONSHIP 

Indicated  are  callsign,  QTH,  QSOs.  slates/provinces  worked,  DX  worked,  and 
total  score.  ** World  champion;  'Certificate  winners. 


W/VE  Single 

Operator 

**KE5CV 

-TX 

1020—55- 

-33- 

-473,000 

KE5IV 

-TX 

953^57- 

-36™ 

-467,790 

'W1WEF 

— CT 

1042-55^ 

23- 

-424,320 

KB5FU 

— TX 

613-55-28- 

-270.995 

'KA1GG 

—MA 

— 

676-53- 

-17- 

-245,000 

■KQMWMrtJ 

-CO 

539-49- 

■31- 

-239,600 

■KI2G 

—PA 

— 

643— 50- 

■20- 

-236,250 

KQ1F 

—  MA 

— 

645—54^14- 

-227.800 

"NC2Y 

— NJ 

— 

613—56—12- 

-214.880 

'KD4TG 

— KY 

— 

562—52- 

-21- 

-214,620 

"KI7M 

-OR 

— 

585-48- 

'17^ 

207,025 

•K4JPO 

-GA 

— 

430—53- 

29- 

-197,210 

•WD8IVL 

-OH 

— 

593—50- 

12- 

-187,860 

K1KJT 

-MA 

— 

594—50- 

9- 

-178.770 

,W4TMR 

-IMC 

, — 

390-50- 

18- 

-140,080 

NN4K 

-GA 

— 

406-48- 

■15- 

-132.615 

*VE3MFA 

-ONT 

— 

222—52— 

31- 

112,050 

*KTU 

-VT 

— 

416—50- 

1- 

106,335 

VE3MFP 

-QNT 

— 

23B—  38- 

32- 

-102,900 

•KA7DLV 

-MN 

— 

328-51- 

5- 

93,520 

■KVOI 

—Nfl 

— 

336-50- 

4- 

■  92.070 

K30X 

-PA 

— 

311—40—13- 

■  86.920 

"N8CXX 

—Ml 

— 

347-50—  fl- 

86.750 

"KS1G 

-ME 



at  4—35— 

4- 

62,405 

#WC4E 

-FL 

— 

247—44— 

3- 

56,750 

•WA6FGV 

-CA 

— 

247—46— 

1- 

58,515 

*KG9D 

-IL 

— 

207— 4S— 

4- 

55J2G 

K6EID 

-CA 

— 

175-42— 

11- 

48.820 

W3ARK 

—PA 

— 

216-38- 

2- 

43,600 

W8FGA 

—Ml 

— 

198-39- 

4- 

43,430 

KN1M 

—ME 

— 

190^39— 

5- 

43,120 

"N7BUP 

-AZ 

— 

148—43— 10- 

42.665 

-W06NHN 

_wv 

— 

222™*  35— 

1- 

39,025 

"KA4MTK 

-VA 

^ 

192-38- 

2- 

38,800 

'KC7PA 

-UT 

— 

149—41  — 

5— 

35,420 

*K¥2L 

—NY 

— 

168-35— 

5- 

34.600 

W8UPH 

-OH 

— 

176—35— 

1  — 

31,680 

KV9S 

-tL 

— 

132—39— 

4— 

29.240 

W4WIJ 

-FL 

— 

113—37- 

9- 

26,520 

-KA7BRE 

-NV 

— 

126-42— 

5— 

28.435 

N2EEC 

-NJ 

— 

161—32— 

1— 

26.730 

■WBaSHF 

— IA 

— 

132—38— 

1  — 

25,740 

W8VEN 

— WV 

— 

132-36- 

2— 

25,850 

VE3DWE 

-OKI 

— 

169-29- 

1  — 

25,500 

*K3IX0 

-MO 

_ 

114-35- 

4— 

21,450 

"N7EMX 

— WA 

— 

99-35- 

4  — 

20,600 

■N5AFV 

—OK 

— 

78—38— 

3— 

17,630 

W60UL 

-CA 

— 

80—29— 

7— 

15.660 

KA3FKL 

-PA 

— 

61—22— 

(J- 

13,420 

KE6PQ 

— CA 

— 

74-29— 

3— 

12,800 

W9IZV 

—CO 

— 

78—32— 

0— 

12,640 

'W5EU 

—AH 

— 

69-35— 

0— 

12.250 

"N4JID 

"   m  **  lb- 

— 

69—32— 

0- 

11,040 

VE3NVO 

—ONT  — 

78- 

-28—  1—   10,920 

W9LYN 

— IL        — 

63- 

-24-  5-     9.860 

K1NCD 

-CT      - 

65- 

-27-  2—     9,715 

■KB9S 

— Wl       — 

58- 

-23—   1—     7TO80 

SM40RDAWB     -CA 

56- 

™25-  0—     7,000 

KA7AKQ 

-WA     — 

45- 

^23-  2—     6.000 

KY9F 

-IL        — 

53- 

-22—  0—     5.830 

WA3JXW 

-PA      — 

45- 

-24-  0—     5.400 

W6YMH 

-CA      - 

38- 

-22-  0—     4T400 

WA8MJY 

—Ml       — 

40—21—  0—     4T305 

VE3FEA 

-ONT   - 

38- 

_19_  o_     3,420 

NM6L 

—  CA      - 

25- 

^12_  o—     1.500 

KA2PSW 

—NY      - 

15^ 

-  9—  1-        800 

NE6I 

-CA      - 

11- 

^  4—  fr-       220 

OX  Single  Operator 

"KD7P/KH2 

\  —Guam 

—470—20—36- 

228,200 

-4UHTU 

— iTUTGeneva 

_366_  2—44— 

167,440 

'OK1TN 

—Czech. 

—239-24—42— 

137,610 

*ZL1BGD 

—  New  Zealand 

-232—13-40— 

90,630 

'EA3CCN 

—Spain 

—  157—  8-42- 

76,250 

•PY5EG 

—  Brazil 

-159—41-15— 

49,280 

*LX1JX 

— Luxembourg 

_U7_  i_32- 

48,345 

* JH3TKM 

—Japan 

-t2S_  3—30— 

41.085 

•EA9KQ 

— Cueta/Melllla 

—114—16—25- 

39,565 

•ZS6WB 

—South  Africa 

—114—14—23- 

37,555 

"AL7DX 

—Alaska 

—175—21—  9— 

34,125 

■Y33TA 

— £.  Germany 

—  92—  0—24— 

22,080 

EA7ABW 

— Spain 

—  88-20—13— 

19,140 

'DF6ER 

— W.  Germany 

—  82-  0—21  — 

17.220 

*0E1WWL 

—Austria 

—  54-  0—27— 

14,580 

'G4IVJ 

— England 

_  62-  0—23— 

T4.260 

•4X60K 

—Israel 

—  59—  0—17— 

T  0.030 

0K1K2 

—Czech 

—   48—  0  —  16— 

7,680 

EA3ALV 

—Spain 

-  38—  3—16— 

6,935 

Y22WF 

— E.  Germany 

—  43—  0—13— 

5,590 

CT1TM 

— Portugal 

--   16—  1—  9— 

1.550 

I4CSP 

—Italy 

—  13—  0—10— 

1^00 

JH9EPA 

— Japan 

—  14—  3—  5— 

960 

EA3BWX 

—Spain 

—  11—  0—  7- 

770 

JA6Y6R 

(J  F6DEA  operator) 

— Japan 

_     9_2—6— 

640 

EA3DNC 

—Spain 

—  10 —  0 —  6— 

600 

J  HO  ONT 

—Japan 

—     6—  1—  5— 

330 

W/VE  Multi-Operator 

"K3TUP  —PA   —1196—56—31—538,095 

*K9EC  — Wl    -1008—55—27-449,360 

•NW4B  — NC  -  930—57—32—433,875 

•KYiS  —00  -  928—54—30—412,020 

•NA4L  -VA   -  911—54—19—342,735 

'W22Q  -NJ    —  944—54—15—330,855 


'WA3SPJ 

—PA  — 

802- 

-55—22—319,550 

KA4RDG 

— VA   — 

836- 

-53—19—309.240 

'KS90 

— IL     — 

790- 

-54-19-296,380 

*KM6U 

—Ml    — 

763- 

-S$--i7-Z7$tVM 

■KE6WA 

— CA  — 

552- 

-52-14-188430 

W9ZX 

—  IL     — 

678- 

-52-  3-187^75 

*KB(&OA 

-SD  — 

531- 

-53—10-173.565 

*WA6PVA 

—OR  — 

424- 

-54—14—151,640 

*N4£JW 

— FL    — 

465- 

-49-12—147,925 

*N4JII 

-TN   — 

360- 

-49—  3—  93.600 

•N4FKF 

—IN     — 

295- 

-46—  0—  87J50 

'N2EIK 

—NY   — 

309- 

-41—  2—  66.865 

#KE7C 

-WA- 

143- 

-45— 15—  48,900 

*KB7M 

— WY  — 

108- 

-34—    1—   19,075 

QX  Mutti-Operator 

"I4K0J 

—Italy 

-638-25-66-545,090 

■OK1KSO 

— Czectv 

—437—20—84— 30  7.020 

■NP4CC 

—Puerto  Rico 

—599—51  — 18—21 7,005 

'DL8N8E 

— W,  Ger- 

many 

^378-  6-46-194,220 

•HLBFY 

—Korea 

—  105—  3—17—   20.200 

'JA3YKC 

—Japan 

—  S3—  3—13—     8,160 

•JA2YKA 

—Japan 

—  18—  6—  7—     1,625 

Mufu-Operator  Participants 

N2EIK      —  N2BK,  WA2KHP,  N2DRR 

W2ZQ       —{27  operators) 

WA3SPJ  — WA3SPJ,  K3WGRT  W3UM,  WB3CAC 

K3TUP     —(7  operators) 

KA4RDG  -KA4RDG,  WK4Y 

N4EJW     — N4EJW.  N4EJV 

— N4FKF.  KA90RW 

— N4JJIT  NY4N,  WC4S 

—{7  operatora) 

—(7  opera  tors) 
WA6PVA  -WA6PVA.  WA7QXH 
KE6WA    —  KE6WA.  W6SKO,  KF6VK.  KF6BC 

— KB7M,  KB7WN 

— KE7C,  WB70JV 

— N8AKY.  KA8LDO 

— K9EC,  AC9C 

— KS90,  KC9XM 

— W9ZX,  N9ECF 

— KB0QA,  WDfflCXU 

— KYOS.  AO«0,  KflUKO 
DLSNBE  —  DLBHBE,  DJ9MH 
HL9FY      — HL9RC,  HL9FG,  HL9WS 
►4KDJ       — I4KDJ,  I4YN0,  I4JMY,  I4YSS,  I40UT.  I4USC 
JA2YKA   — JI2NPL,  JR2GMC 
JA3YKC   -JH5EML,  JR6NWN 
NP4CC     —  NP4CC,  KP4B2.  NP4Z 
OK1KSO  — OK1JCW,  OK1AEZ 


N4FKF 
N4JII 
NA4L 
NW4B 


KB7M 

KE7C 

KM8U 

K9EC 

KS90 

W9ZX 

KBOOA 

KY0S 


state.  The  final  score  is  the  total  number 
of  QSOs  times  the  total  multiplier. 


The  remaining  contest  period  is  on  No- 
vember 3rd. 


AWARDS; 

Awards  lo  the  lead^g  stations  in  each 
class  with  a  reasonable  score  present. 
Operating  classes  include:  Class  A  for 
single  or  multl-op  and  Class  B  for  SWLs. 


ENTRIES: 

Official  logs  are  recommended  and  are 
available  from  the  contest  manager 
fSASE  or  IflCs  are  appreciated).  Logs 
must  contain  name,  call,  and  lull  address 
of  participant.  Also  show  class,  times  In 
GMT,  exchange,  and  final  score.  SWLs  ap- 
ply to  the  rules  accordingly.  Logs  must  be 
received  within  30  days  after  each  lest. 
Send  ail  entries  to:  Klaus  K.  ZielsM 
DF7FB,  PO  Box  1147,  D-6455  Erfensee, 
West  Germany. 


WASHINGTON  STATE 

QSO  PARTY 

0100  to  0700  GMT  September  tS 

1300  GMT  September  15  to 

0700  GMT  September  16 

1300  GMT  September  16  to 

0100  GMT  September  17 

The  nineteenth  annual  contest  spon- 
sored by  the  Boeing  Employees"  Amateur 
Radio  Society  (BEARS)  is  divided  into  3 
operating  periods  as  shown  All  amateurs 
are  invited  to  participate.  All  bands  (ex- 
cept 10.10  to  10.15  MHz)  and  modes  may 
be  used,  but  no  CW  QSOs  are  allowed  in 
the  phone  bands.  Stations  may  be  worked 
once  on  each  band  and  mode  for  contact 
points  and  more  than  once  each  band: 
mode  if  they  are  additional  multipliers. 


EXCHANGE; 

QSO  number,   RS(T).  and  state,  prov^ 
ince,  country,  or  Washington  county. 


FREQUENCIES: 

Phone— 1815,  3925,  7280,  14280, 21380. 
and  28580;  CW— 1805,  3560T  7060,  1*060, 
21060,  and  28160;  Novice— 3725.  7125, 
21 150,  and  28160. 


SCORING: 

Washington  stations  score  2  points  for 
each  phone  contact  and  3  points  for  each 
CW  contact,  including  contacts  with 
other  Washington  stations.  Multiply  QSO 
points  by  the  total  number  of  different 
States,  Canadian  provinces,  and  other  for- 
eign countries  worked. 

All  others  score  2  points  for  each  phone 
contact  and  3  points  for  each  CW  contact 
with  a  Washington  station.  Multiply  QSO 
points  by  the  total   number  of  different 


Washington  counties  worked  (39  maxi- 
mum). There  will  be  an  extra  multiplier  of 
one  for  each  group  of  8  contacts  with  the 
same  Washington  county  for  aft  non- 
Washington  stations. 

AWARDS: 

Certificates  will  be  awarded  to  the  high- 
est-scoring station  (both  single  and  multi- 
operator)  in  each  slate,  Canadian  prov 
I  nee*  foreign  country,  and  Washington 
county.  Additional  certificates  may  be 
issued  at  the  discretion  of  the  Contest 
Committee,  Worked  Five  BEARS  Awards 
are  also  available  to  anyone  working  5 
club  members  before,  during,  or  after  the 
QSO  Party  {unless  previously  issued).  All 
QSO  Party  entries  will  be  screened  by  the 
Contest  Commlftee  lor  possible  Worked 
Five  BEARS  Awards.  Worked  Three  BEAfl 
Cubs  Awards  are  also  available  for  work- 
ing 3  Novice  members.  All  BEARS  Awards 
besides  OSO  Party  certificates  am  nan 
died  by  Roy  Brashear  W7RJW,  571 1  South 
129th  Street,  Seattle  WA  98178,  (See  page 
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RESULTS 


N4BAA,  K1  WW,  AND  ZL1BQD: 
1984  WORLD  75-METER  SSB  CHAMPS 

Great  contest/"  slates  4U1ITU  "Sounded  like  a  madhouse  over  here  In  Gene- 
va." 'The  DX  was  great."  says  NA4L  who  worked  some  new  ones.  h* Worked  all 
SO  states  In  one  night "  crowed  W4TMR 

for  many,  the  contest  meant  gelling  on  for  a  new  state  or  just  adding  to  DXCC 
totals.  For  others,  this  year's  event  was  nolhlng  short  of  pure  (excuse  the  expres- 
sion |  blood  and  guts! 

As  we  compare  the  scores  to  those  of  prior  years,  you  can  see,  as  KI9F  stated, 
the  quality  of  operators— not  to  mention  the  quantity  of  stations  heard  on  the 
air_ is  gelling  better  with  each  and  every  event.  I  wonder  how  many  still  had  the 
energy  to  9 1 ay  up  and  watch  a  tool  ball  game  Sunday  afternoon?  From  the  looks 
of  the  QSO  count,  it  looks  like  some  operators  never  went  to  bed  at  all1 

Congratulations  to  N48AA,  the  1964  World  Champion  for  the  single-operator 
category.  I  listened  to  Jose  Irom  time  to  time,  and  boy.  was  he  ever  going  to 
townf  You'll  note  he  outperformed  Larry  N7DF  in  multipliers,  which  says  he  had 
a  definite  advantage  in  working  DX  countries,  nonetheless,  it  was  a  very  close 
race  considering  that  N7DF  tallied  1076  QSOs  for  a  new  world  record  for 
75-meter  QSOs,  outdoing  N4BAA  by  182  Gs!  See  the  stats  below  Whew,  that's  a 
lot  of  contacts  for  75  meters, ,  .great  job,  Larry! 


N7DF 

1964 

1076 

N4BAA 

1964 

894 

N5AU  {K5ZD  op) 

1963 

777 

N8I| 

19A3 

730 

KflfHA 

1984 

725 

KG1E 

1963 

722 

N2NU 

1984 

722 

ADgO 

1964 

721 

N7DF 

1982 

700 

KA1XN 

1984 

632 

W/VE  stations  this  year  in  the  single-operator  class  with  500  or  more  QSOs  In- 
cluded N7DF  (1076),  N4BAA  (894).  K»HA  (725>,  N2NU  (722),  ADflO  (721),  KA1XN 
(682K  KflCS  (606).  KB3A  (6081  KCSJH  (600),  KV0I  (574),  WA1UJU  (533),  W4TMR 
(517),  and  W5VUX  (515),  The  list  steadily  grow  a  each  year  as  sunspot  activity 
favors  75-meter  operation. 

In  the  DX  world,  hats  off  to  ZLiBQD  of  New  Zealand,  who  became  the  1964 
75-meter  champion  for  single-operator  DX  stations.  With  nearly  75  multipliers  to 
his  credit.  Mr.  Runciman  tallied  137,625  contest  points.  His  score  nearly  doubled 
that  of  second-place  finisher  EA3CCN  of  Spain,  Like  these  two  fellas,  we  hope 
our  amateur  friends  worldwide  will  continue  to  support  this  annual  event.  We  a) I 
look  forward  to  meeting  you  on  75— a  lot  of  us  for  thai  first-time  contact. 

In  the  multi-operator  category,  this  years  World  Champ  for  75  meters  is  Ray 
K1WW  (with  KR1V  sharing  the  mike).  This  New  Hampshire  station  accumulated 
675  QSOs  and  96  multipliers  (or  a  winning  contest  score  of  360.730  points.  Only 
34  QSOs  and  1  multiplier  separated  Ray  and  second-place  finishers  (NA4L  and 
company).  While  the  slats  appear  close,  Ray  did  manage  to  work  more  DX  sta- 
tions, giving  him  the  point  advantage  he  needed  to  win.  Both  crews  are  to  be 
commended? 

Not  to  be  forgotten  are  this  year's  accomplishments  of  station  K9EC.  who 
finished  3rd  place  overall.  K9EC  came  within  19  QSOs  of  setting  a  new  world  rec- 
ord for  75-meter  multi-operator  stations.  Refer  to  the  statistics  below, 


N9NC 

1982 

793 

K9EC 

1964 

774 

K1WW 

1964 

675 

N4TY 

1963 

655 

NA4L 

1964 

641 

K14DC 

1964 

629 

KS90 

1984 

594 

KM8U 

1964 

hJO*T 

KA4JNG 

1983 

571 

VE2ZP 

1962 

567 

Probably  one  of  the  greatest  challenges  facing  all  of  us  each  year  is  our  insis- 
tence during  the  summer  (some  of  us  wait  until  it  snows)  to  home-brew  still  a 
better  antenna  than  we  already  have,  tor  next  year's  event.  I'm  sure  all  of  us  have 
said  it  at  one  time  or  another.  (I  guess  that's  my  own  guilt  coming  through  since 
I've  been  consul  ling  Rush  W7RM  about  a  respectable  bobtail  for  75.) 

It  seems  for  this  band,  however,  that  the  experimenter hs  instinct  has  not  lost 
Its  grasp.  From  the  comparison  chari  you  can  see  that  year  after  year  our  con 
teatants  favor  the  Inverted  vee  or  dipole.  but  more  and  more  are  putting  up  vari- 
ous kinds  of  second  75-meteF  antennas  and  giving  them  a  try. 


ANTENNAS  USED  (%)  IN  THE  75*METER  CONTEST 

1982        1963        1964 


Inverted  veevdipole 

43-8 

65.9 

389 

1/4 -wave  vertical 

S3 

11,1 

9.8 

1/2- wave  sioper 

2.4 

8.3 

1/2-wave  myiti  sioper 

5,3 

1/4- wave  sioper 

11,1 

5.3 

4J2 

Phased  vertical 

5,5 

1,1 

4.2 

2-elemenl  wire  array 

5.5 

1,1 

9,5 

Inverted-L 

2,7 

2.2 

5.3 

Full-wave  loop 

11.1 

5.4 

53 

Zepp 

42 

Disc  age  array 

3.6 

Long  wire 

7.2 

3.3 

J 

Bazooka 

2.8 

1.5 

J0 

Bobtail 

2.0 

7 

9 

6-element  vertical 

.9 

Contest  certificates  have  been  processed  and  mailed.  Should  you  have  a 
question  regarding  the  1984  contest  or  the  issuance  of  a  contest  award,  contact 
the  75-meter  contest  chairman  directly.  Write  Jose  Castillo,  1832  Highland 
Drive,  Amelia  Island  FL  32034, 

So  It's  the  end  of  another  World  Championship  The  1985  75  Meter  SSB  Con- 
test is  only  months  away.  Mark  January  13,  1965.  on  your  calendar  We  hope  you 
plan  to  participate  And  please,  turn  in  your  contest  logs  to  the  contest  chairman 
even  if  you  worked  only  a  few  contacts.  As  you  can  see  from  the  results,  you 
could  be  a  winner  even  with  a  loweNhan -average  score!  Start  pruning  that 
sioper;  we'll  see  you  In  the  test!  —  Biil  Gosney  KE7G- 


ZLtBQO 
WA3SPJ 

N4BAA 
KD41C 
NA4L 
W4TMR 

KE5IV 

AA6EE 
EA7ABW 


KC7PA 

WD8VEN 
KS90 


KftF 


4U1ITU 


75  METER  CONTEST  SOAPBOX 

Real  good  contest— keep  It  upf 

My  best  yea*  ever?  Hope  to  get  a  better  antenna  up  for  next  year  5 
contest.  86  QSOs  the  first  hour,  Would  like  to  see  club  scores,  also. 
Looks  like  the  test  Is  catching  on.  Lot  Of  acltvity  all  night. 
Extremely  good  contest! 
The  DX  was  great. 

Excellent  contest.  Looking  forward  to  next  year.  Had  a  great  time 
working  aft  SO  states  In  one  night! 

Nothing  like  getting  I  he  75-meter  steer  able  array  up  a  week  after  the 
contest— my  normal  good  planning' 
Better  activity  this  year. 

There  was  no  information  about  the  contest  in  our  Spanish  maga- 
zine. (Ed.  note:  We  advertised  the  event  in  neeriy  60  different  inter- 
national  publications.) 

Lots  of  activity.  Propagation  great  all  night.  Can't  wait  until  next 
year. 

Hope  10  do  belter  next  year! 

Biggest  thrill  was  working  DL4TL  at  1055Z.  Thai's  11:55  am  local 
lime  in  West  Germany.  There  was  plenty  of  DX.  especially  in  the 
South  Pacific  and  J  As. 

A  very  fine  contest  again  this  year.  Seems  the  quality  of  operators  is 
getting  better  each  year  of  this  event.  Still  one  of  the  better  contests 
going  I 

Great  contest  Sounded  tike  a  madhouse  over  here  with  all  the  sta- 
tions calling.  Keep  it  up  73,  you  have  a  winner? 


28  of  the  August,  1979,  issue  of  73  tor       ees'  Amateur  Radio  Society,  0/0  Willis  D. 
more  details.)  Propst  K7RS,  18415  38th  Avenue  South, 

Seattle  WA  90186. 


ENTRIES: 

Logs  must  show  dates/times  in  GMT, 
stations  worked,  exchanges  sen)  and  re- 
ceived, bands  and  modes  used,  and 
scores  claimed.  Include  a  dupe  sheet  for 
entries  with  more  than  200  QSOs.  Each 
entry  must  include  a  signed  statement 
that  the  decision  of  the  Contest  Commit- 
tee will  be  accepted  as  final.  No  logs  can 
be  returned.  Results  of  the  QSO  Party  will 
be  mailed  to  alt  entrants  and  an  SASE  is 
nof  required.  Log  sheets  and  summary 
sheets  must  be  postmarked  no  later  than 
October  17th  and  sent  to:  Boeing  Employ- 


ed    7$  Magazine  *  September, 


KANSAS  STATE 

QSO  PARTY 

0100  to  0700  GMT  September  15 

1300  GMT  September  15  to 

0700  GMT  September  16 

1300  GMT  September  16  to 

0100  GMT  September  17 

This  is  the  third  annual  contest  soon 
sored  by  the  Boeing  Employees"  Amateur 

1984 


Radio  Society  of  Wichita  (BEARS*)  and  aft 
amateurs  are  invited  to  participate,  Use 
ail  bands  and  modes.  Stations  may  be 
worked  once  on  each  band  and  each 
mode  tor  contact  points,  more  than  once 
each  banoYmode  if  they  are  additional 
multipliers. 


EXCHANGE; 

OSO  number;  RS(TK  and  state,  Cana- 
dian province,  foreign  country,  or  Kansas 
county. 

FREQUENCIES; 

Phone- 1815,  3925,  7260.  14280.  21380, 
and  2B5BG;  CW-1805,  3560,  7060,  14060, 


21060,   and  28160;   Novice-3725,   7125, 
21150,  and  281 60 


SCQRtNQ: 

Kansas  stations  score  two  points  tor 
each  phone  contact  and  three  points  for 
each  CW  contact,  including  contacts  with 
other  Kansas  stations  Multiply  contact 
points  by  the  total  number  of  different 
states,  Canadian  provinces,  and  other  for- 
eign countries  worked  Ail  others  score 
two  points  for  &ach  phone  contact  and 
three  points  tor  each  CW  contact  with  a 
Kansas  station.  Multiply  contact  points 
by  the  total  number  of  different  Kansas 
counties  worked  (105  maximum).  For  all 
stations  multipliers  are  counted  only  once 


1984  RESULTS 
7S-IIETER  WORLD  SSB  CHAMPIONSHIP 

Indicated  are  caiisign,  QTH,  QSOs,  points,  multipliers,  and  total  score, 
**  World  champion;  "Certificate  winners. 


WWE  Sing/9  Opera 

tor 

""N49AA 

— FL 

—  894 

*N7DF 

— KS 

— 1076 

*N2NU 

— NJ 

—  722 

•KA1XN 

—MA 

—  682 

'K«HA 

— NB 

-  725 

*AMO 

—CO 

—  721 

*KJGS 

-MO 

—  608 

•kcsjh 

—OH 

—  600 

"KB3A 

—  PA 

—  608 

'W4TMR 

—  NC 

—  517- 

KVil 

— NB 

—  B74 

•NA6T 

— CA 

—  339- 

KQ3V 

—PA 

—  453- 

"W5VUX 

— GA 

-  515- 

'KI3V/0 

— ND 

-  492- 

"WAtUJU 

— wt 

—  533- 

*KV0S 

— IL 

—  428- 

#KI»F 

— MN 

—  436- 

•KA1YR 

-CT 

—  351- 

KQ1Y 

— FL 

-  365- 

•KGflP 

-Mr 

—  332- 

'N7KA 

-AR 

—  317- 

KB9S 

— Wl 

—  318- 

•NA40 

— KY 

—  375- 

*KJ7M 

—OR 

-  2&2- 

'W3YOZ 

—MO 

-  381- 

K4JPD 

— GA 

—  308- 

•KA7BAE 

— NV 

—  277- 

#K4ADJ 

— SC 

—  314- 

*KN1M 

-ME 

—  2B3- 

K63TR 

—PA 

—  301- 

K7GWK 

-OR 

-  204- 

KA7DLV 

— MN 

—  262- 

K4JLD 

—PA 

—   163- 

'W5TTE 

—  NM 

—   229- 

•KU2W 

—NY 

-   235- 

•KB5FU 

— TX 

-  193^ 

N8ERV 

-Ml 

-261- 

-4984-116-578,260 
-5625—  95-534,375 
-4265^  99—417,970 
-3970— 104— 4*2,680 
-3975—  SB— 349.BG0 
-3955—  87—344,085 
-3220—  88—283,360 
-3215-  85—273,275 
-3115—  68—211,820 
-2750—  74—203,500 
-2950-   63—185,850 
-2130-  87—185,310 
-2370—  74—175^80 
-2630—  65—170,950 
-2S20—  64—161,280 
-2700—  58—156,600 
-2240—  66—147,840 
^2205-  57—125,685 
-1865—  67—124,955 
-1920—  64—122,880 
-1770—  69—122,130 
-1685—  72—121,320 
-1715—  68-116.620 
■1915—  60—114,900 
■1685—  67—112,895 
■1925—  52—100.100 
■1575—  57-  89,775 
■  1415—  60—  84,000 
1575—  50-  78,750 
1450—  53—  76.650 
1505-  48-  72.240 
1160—  60—  69,600 
1315—  50—  65.750 
935-  64-  59.840 
1145-  51—  56,395 
1180-  46-  54.280 
1075—  49-  52,675 
1305—  40—  52.200 


-WD8VEN 

— WV 

— 

219- 

1095- 

46— 

50,370 

KA1VT 

-CT 

— 

173- 

880— 

51  — 

44,860 

KBUU 

—  KS 

— 

141  — 

765— 

57— 

43,605 

WA9BTY 

— IL 

— ■ 

160— 

805— 

53- 

42,665 

•W9XD 

— m 

— 

194  — 

975— 

43- 

41.925 

'KC7PA 

-UT 

— 

186- 

940— 

44— 

41.360 

•KB3PO 

^DE 

— 

188— 

845— 

42— 

39.790 

NE6I 

— CA 

140— 

720- 

48— 

34,360 

W60UL 

— CA 

— 

123— 

646- 

53- 

34,185 

W3ARK 

—  PA 

— 

171— 

S65- 

39- 

33,735 

W8VEN 

— WV 

— 

142— 

715— 

45— 

32.175 

KQ1F 

—MA 

— 

125— 

660— 

47— 

31.020 

WB8TEV 

— QH 

— * 

126- 

635- 

46— 

29.210 

*K87M 

^WY 

— 

114— 

580— 

44— 

25,520 

N6RQ 

— CA 

— 

102- 

535- 

45- 

24,075 

KR9G 

— IL 

— 

102— 

525— 

45- 

23,625 

■N5FRR 

—LA 

— 

100— 

520- 

44— 

22,880 

K6YK 

— CA 

— 

102— 

515- 

44— 

22,660 

WA6FGV 

— CA 

— 

114— 

580- 

36- 

20,880 

W8UV2 

—  Ml 

— 

103—  520- 

40- 

20,800 

NN4K 

— GA 

— 

103—  515— 

34- 

17,510 

WB3TKD 

—NY 

— 

90—  450- 

33- 

14.650 

WB9LSR 

-Wl 

— 

84— 

420— 

30- 

12,600 

N5AF 

— TX 

— 

68— 

345— 

34— 

11,730 

N9K5 

— Wl 

— 

65- 

325— 

27— 

8,775 

WA8MJY 

—  Ml 

— 

67— 

335— 

21- 

7,035 

N&AFV 

—OK 

— 

54— 

270— 

25- 

6,750 

W4KMS 

— VA 

— 

40— 

205— 

31  — 

6,355 

KE5IV 

-TX 

— 

44— 

220— 

24- 

5.280 

VE7AV 

— BC 

— 

38— 

190— 

24— 

4.560 

W5EIJ 

— AR 

— 

36— 

ISO— 

36— 

3,420 

WB4AFP 

-SC 

— 

26 

13P— 

26— 

2,210 

VE8XO 

— NWT 

— 

22— 

115- 

IB- 

2,070 

DX  Single  Operator 

"ZL1BGD      —New  Zealand 
•EA3CCN     —Spain 
*KD7PfKH2  —Guam 
*4U1ITU       -JTU/Geneva 


EA7ABW 

—Spa 

In 

—  60—  600—25— 

15,000 

OK1KZ 

—Czech, 

—  56—  540—58— 

11,340 

OK1TN 

—Czech, 

—  66—  380—22— 

6.360 

*4CSP 

— Hat* 

r 

—  15—  100—18— 

1,600 

Mufti  Operator 

**K1WW 

— HH 

—875- 

-3885— 98— 380,730 

"NA4L 

— VA 

—641- 

-3695—99-365.805 

■K9EC 

— Wl 

-774- 

-4110-84—345,240 

•NW4B 

— NC 

— 5?9- 

-2950-88-259,600 

•KS0O 

-IL 

—594- 

-3170-77—244,090 

*KMflU 

—Ml 

—584- 

-3025-73—220,852 

KI4DC 

— KY 

—829- 

-3175—61—193,675 

'WA3SPJ 

—PA 

-505- 

-2555—59-150,745 

•WA6PVA/7 

-OR 

—393- 

-2055-66—135,630 

•N4FKF 

—IN 

—423- 

-2116-45—  95,175 

-KK1B 

-Rl 

-284^ 

-1450—57-  82,650 

'WB6RMN 

— CA 

—  184- 

-  955—53—  50,615 

'N4JI1 

-TN 

-206- 

-1040—41—  42,640 

218—1835—75—137,625 
-143—1355—53—  71,615 
■165-1Z20-50-  48,800 
■127-  875—47-  41f125 


Multi-Operator  Participants 

K1WW  — K1WW,  KR1V 

KK1B  — KK1B.  WA1ZEB 

WA3SPJ  — WA3SPJ  +  XYL 

KI40C  -KI4DC,  K4JRX,  N04R 

N4FKF  -M4FKF,  KA90RN 

N4JH  -N4JII,  NV4N 

NA4L  — NA4U  N4VL,  WV4N,  NX4B,  WD4BTFr  WD4BTG. 

N4AKZ 

NW4B  -NW4B,  WA4YOM,  K4NYV.  AA4VK,  WD401I.  N4SF, 

W4VZC 

WA6PVA  —  WA6PVA  and  ??? 

WB6RMN  —  WB6RMN  and  ??7 

KM8U  — KM8Ur  N8AKY,  KA8LDO 

K9EC  — K9ECr  AC9C,  W9WI 

KS90  -KS90.  KC9XM 

Check  Logs  W6YMK/ORP,  KL7XO,  JH8T0Z,  WD4MDW, 
and  AA6EE. 


regardless  of  how  many  bands  or  modes 
tfiey  *fe  worked  on.  Howevef ,  there  will  be 

an  additional  multiplier  or  one  for  each 
group  of  eight  contacts  with  the  same 
Kansas  county  for  alt  non-Kansas  sta- 
tions. 


AWARDS; 

Certificates  will  be  awarded  to  the  high- 
est-scoring station  (both  single  and  muttn 
operator)  in  each  state,  Canadian  prov- 
ince, foreign  country,  and  Kansas  county. 
Additional  cert  it  scales  may  be  awarded  at 
the  discretion  of  the  Contest  Committee. 

Worked  Five  Kansas  BEARS  Awards 
are  also  available  to  anyone  working  five 
club  members  before,  during,  or  after  the 
OSO  Party.  All  OSO  Parly  entries  will  be 
screened  by  the  Contest  Committee  for 
possible  Worked  Five  Kansas  BEARS 
Awards,  AM  Kansas  BEARS  Awards  are 
administered  by  Mike  Thornton  WAtfTAM, 
contest  chairman. 


ENTMES: 

'Logs  must  show  dates  and  limes  In 
GMT.  stations  worked,  exchanges  sent 
and  received,  bands  and  modes  used,  and 
scores  claimed.  Include  a  dupe  sheet  for 
entries  with  more  than  200  QSOs  Each 
entry  must  include  a  signed  statement 
(hat  the  decision  of  the  Contest  Commit- 
tee will  be  accepted  as  final.  No  logs  can 
be  returned.  Log  and  summary  sheets  are 
available  for  an  SASE  from  the  contest 
chairman.  Entries  must  be  postmarked  no 
later  than  October  22nd  and  sent  to;  Boe- 
ing Employees"  Amateur  Radio  Society  of 


Wichita.   C/O   Mike   Thornton    WAtTAH, 
1645  Uxfngton,  Wichita  KS  67218. 


OHIO  QSO  PARTY 

1400  GMT  September  15  to 

0500  GMT  September  16 

1300  to  1900  GMT  September  16 

Sponsored  by  the  Cuyahoga  Falls  Ama- 
teur Radio  Club,  the  contest  is  open  to  all 
radio  amateurs  worldwide.  Each  station 
may  work  a  maximum  of  12  hours  during 
the  contest  period 

EXCHANGE: 

RSTH  and  State,  VE  province.  DXCC 
country,  or  Ohio  county, 

SCORING: 

Score  2  points  for  each  contact  with  an 
Ohio  station.  Contacts  with  a  Falls  mem- 
ber will  be  worth  5  points  and  a  contact 
with  W8VPV,  the  club  station,  will  count 
25  points.  Club  members  will  Identify 
themselves.  Outside  Ohio,  multiply  your 
total  050  points  by  the  number  of  Ohio 
counties  worked  on  all  bands,  Ohio  sta- 
tions will  score  5  points  for  out-of-state 
contacts  plus  the  member  and  club  sta- 
tion bonuses.  Multiply  your  OSO  point  to- 
tal times  the  sum  ot  states,  VE  provinces, 
and  DXCC  countries  on  each  band,  All  sta- 
tions running  output  power  less  than  5 
Watts,  multiply  final  score  by  3;  5  to  200 
Watts,  multiply  by  1,5,  and  over  200  Watts, 
by  1, 

FflEOt/ErVC/ES; 

Phone— 1890,  3900,  7230,  14230,  21360, 
and  29510,  CW-1805,  3530,  7030,  14030. 


21630,  and   26010;   Novice— 3/15,   7115. 
21115,  and  281  IS. 

Club  station  W8VPV  wilt  be  found  on  or 
near  these  frequencies, 

AWARDS: 

Plaques  to  the  top  station  m  Ohio  and 
outside  Ohio.  Certificates  to  the  top  sta- 
tion in  Ohio  county,  stale,  VE  province, 
and  DXCC  country  with  two  or  more  en- 
tries. 

EWTR/ES: 

Marling  deadline  is  October  13th. 
Please  include  a  summary  sheet  with 
number  of  contacts  and  multipliers,  out- 
put power  and  signed  declaration,  plus  to- 
tal score  along  with  log.  Stations  with  200 
or  more  contacts  should  also  include 
dupe  sheets.  Mail  entries  to:  Anthony 
Luscre  KA8NRC,  N>  Morman  Drt  Stow  OH 
44224. 


CAN-AM  CONTEST 

Phone 

Starts:  1800  GMT  September  15 

Ends:  1800  GMT  September  16 

CW 

Starts:  1800  GMT  September  22 

Ends:  1800  GMT  September  23 

Sponsored  by  the  Ontario  Contest  Club 
and  Canadian  Radio  Relay  League,  the 
contest  is  held  to  increase  friendships 
among  Canadian  and  American  amateurs 
and  to  pfovide  a  means  of  measuring  op- 
erating skills  and  equipment  perfor- 
mance. 


Categories  of  competition  include  (li 
single  operator,  all  band,  single  band,  and 
ORP,  but  must  be  stations  operated  by  the 
station  licensee;  (2)  multi-operator,  single- 
transmitter  stations  operated  by  more 
than  one  operator,  or  a  single  operator 
other  than  the  licensee. 

Multi-operator  stations  can  operate  the 
fufl  24-hour  period.  Single-operator  sta- 
tions can  operate  only  a  maximum  of  20 
hours  with  one  or  two  rest  periods  totaling 
a  minimum  of  four  hours,  which  must  be 
clearly  marked  in  the  log  Any  further  rest 
periods  do  not  need  to  be  logged. 

Use  all  bands:  1.8,  3,5.  7f  14,  21,  and  28 
MHz  with  the  US  Genera)  portion  of  the 
bands  recommended.  For  single-band  en- 
tries, any  band  can  be  selected.  All  single- 
band  entries  will  be  judged  in  one  catego- 
ry* It  is  up  to  the  contestant  to  select  the 
band  that  can  bring  him  the  highest  score. 
For  ORP  entries,  a  maximum  of  10  Watts 
Input  is  allowed  for  use  during  the  entire 
duration  of  the  contest. 


£XCHAAfGE: 

RSfH  signal  report,  sequential  OSO 
number  siartlng  with  001,  plus  multiplier 
area  abbreviation— in  thai  order,  Tne  mul- 
tiplier abbreviation  is  the  usual  two-letter 
postal  abbreviation  For  the  50  US  states, 
CN  for  Caribbean  <KC4,  KG4,  KP1,  KP2, 
KS4,  KV4,  and  their  A-,  N-,  ^  W-  prefix 
equivalents},  PC  for  Pacific  (rest  of  US 
possessions  and  Antarctica).  Canadians 
win  use  NL—  VOi  and  V02,  NB— New 
Brunswick,  NS— Nova  Scotia,  PE— Prince 
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RESULTS 


WA2SPL,  LC2CJ,  EA3GCN,  AND  K9ZUH: 
1984  WORLD  160-METER  SSB  CHAMPS 

This  was  the  year  of  champions  on  160!  New  world  records  were  set  in  various 
categories  despite  propagation  to  other  parts  of  the  world  being  at  an  all-lime 
low.  The  QSO  count  has  never  been  greater.  Participation  was  at  an  all-time 
high,  and  the  160  World  Championships  continue  to  show  steady  growth  year 
after  year,  in  1980  there  were  569  participants,  and  those  for  the  next  four  years, 
respectively,  were  917,  1462,  1553,  and  this  year,  1741. 

For  the  single-operator  class,  Joe  WA2SPL  of  New  York  State  is  the  160-Meter 
World  Champion  for  1984.  Wilh  a  tremendous  score  of  490,985  contest  points, 
he  managed  1098  QSOs,  59  states  and  provinces,  and  24  DX  countries.  Joes 
ability  to  land  the  far-off  DX  contacts  made  the  biggest  difference  between  his 
score  and  the  well-known  second-place  finisher,  Larry  N7DF  (now  out  of 
Kansas),  who  set  a  new  world  QSO  record  for  trie  band.  Apparently.  Joe  had  a  di- 
rect line  to  Europe,  working  several  countries  that  midwest  and  far-west  sta- 
tions couldn't.  Super  work,  WA2SPL—  typical  of  a  true  champion! 

Oh,  and  speaking  of  world  champions  and  world  records,  here  a  a  glance  at 
the  OSO  tally  and  how  our  contestants  this  year  put  m  a  big  showing  at  the  top  of 
the  list  of  12  best. 


N7DF 

1984 

1126 

W9RE 

1962 

1118 

WA2SPL 

1984 

1098 

KCBP 

1964 

1046 

VE3CDX 

1964 

1003 

KfHA 

1984 

991 

WQEJ 

1984 

966 

WBLPL 

1982 

962 

K»HF 

1984 

959 

KC6JH 

19B4 

950 

WB3CGC 

1982 

932 

KC&JH 

1983 

900 

For  the  most  part,  everyone  working  200  contacts  or  more  managed  to  work  all 
states  or  came  w uti in  a  state  or  two  of  accomplishing  mat.  Not  all  Canadian 
provinces  were  represented,  so  it  was  a  bit  difficult  to  get  a  total  sweep  of  the 
United  Slates  and  Canada.  WA2SPL  led  the  pack  with  59  states  and  provinces, 
followed  by  KC6P  (56),  W0EJ  {SB),  VE1 YX  (58),  K4JLD  (58).  KCSJK  (ST),  KiHA  (57), 
W3TS  f$7),  N»OQS  (57).  N7DF  {56},  VE3CDX  (56)H  KB-HF  (56),  K7VIC  (56),  NfiCKG 
(56),  KX4X  (56),  W1RR  (55),  W2FCR  (55),  W4TMR  (55).  WA1LUU  (55),  K1LPS  (55), 
KQ1F  {55^  KD4RI  (54),  AF1T  (53),  K6HHZ  (53^  K9STF  £2),  KA7AUH  (52).  K1KNO 
(52),  VE5RA  (51 K  WA9TZE  (5l£  KR9G  (Si).  WA5NFC  (50}f  KTlOX  (SO),  KC9FC  (50) 

WA2S PL  amazed  us  all  working  24  DX  countries  during  the  contest.  Most  of  us 
weren't  even  aware  there  was  OX  on  the  band!  Joe  was  followed  by  W1RR  and 
VE1YX  with  17  countries  apiece,  KC8JH  {13).  KiRF  (8),  VE3C0X  (7),  K7VIC  (6).  and 
N70F.  KC8P,  KiHA,  W2FCH,  KD4NI.  KA1YR,  K6HH2,  K1LPS,  and  KA7BRE  with  5 
DX  countries  each 

For  single-operator  DX  stations,  Jorge  EA3CCN  of  Spain  Is  this  year's  World 
DX  Champion.  Jorge  found  the  conditions  to  be  very  poor,  to  say  the  least,  but 
his  persistence  finally  paid  him  dividends.  His  only  outlet  was  to  work  other 
European  stations  on  the  band— he  heard  only  one  station  from  the  USA.  Only 
21  QSOs  separated  the  champion  and  the  second-place  Finisher.  SP51NA  of 
Poland 

G3XTT  of  England  led  all  OX  stations,  working  a  total  of  36  DX  countries  while 
he  was  followed  closely  by  SP5INA  of  Poland  who  recorded  31  countries  and 
World  Champion  EA3CNN  of  Spain  with  27  DX  countries  earned. 

With  extremely  poor  conditions  to  the  North  American  continent,  Irish  station 
EI4DW  managed  to  lead  the  multiplier  list  by  working  4  US  states  and  Canadian 
provinces,  while  EA3CCN  totaled  3. 

In  the  multi-operator  class,  Jay  K9ZUH  (assisted  toy  WB9PXRI  of  Indiana  is  the 
new  150-Meter  World  Champ  for  the  WfVE  category  Jay's  station  had  633  QSOs. 
52  States  and  provinces,  and  2  DX  countries,  giving  him  a  contest  total  of  171,450 
points.  There  was  a  difference  of  only  85  QSOs  between  Jay  and  the  second- 
place  staff  of  Kansas  contestant  W9CEM 

Compared  with  the  results  of  years  past,  this  year's  OSO  count  was  consider- 
ably lower.  Here  is  the  listing  of  the  top  10  as  It  currently  stands: 

1001  W4CN  1982         604 

697  AK2E  1962 

890  K0ZUH  1982 

879  N7QF  1983 

877  K9ZUH  1964 


KBND 

1983 

WB8JBM 

1983 

W4CN 

1983 

WA2SPL 

1983 

W8HGO 

1982 

677 
664 


For  DX  multi-operator  stations,  LZ2QJ  stands  out  considerably  with  384  con- 
tacts. As  the  new  World  Champion  for  this  category,  this  score  and  OSO  count 
set  a  new  5»y*ar  record.  A  lip  of  the  hat  to  LZ2CJ  and  his  SWL  assistant. 
LZ2961— Thank  you  both  for  your  support . 

Many  have  written  often  asking  what  kinds  of  stations  are  being  operated  by 
the  top  contenders.  This  year  we  thought  we  would  extract  that  data  for  you  from 
the  top  5  stations  (some  contesiams  did  list  their  equipment}  and  let  you  see  lor 
yoursett: 


Single-Operator  Class: 


Call 

QTH 

QSOs 

StfPr 

OX 

WA2SPL 

NY 

1098 

59 

24 

N7DF 

KS 

1125 

56 

5 

KC8JH 

OH 

950 

57 

J3 

KC8P 

Ml 

1048 

56 

5 

VE3CDX 

ONT 

1003 

5b 

7 

Invert ed  vee,  beverage 

Inverted  vee 
inverted  vee 
Full-wave  loop,  ahum-fed  tower 


Hutu-Operator  Class 


K9ZUH 

IN 

633 

52 

WftCEM 

KS 

588 

55 

LZ2CJ 

BU 

384 

WB9S1R 

Wl 

519 

53 

N9DKZ 

CO 

472 

52 

2     A I  pha  1 14-  w  a  ve  ve  rt  i  c  a  I 
1     3- phased  vertical 
37     Vertical.  4  beverages 

1      I  n  vert  ed*  L,  KLM  ■  1  SO  vertical, 
longwire,  and  loop 


As  we  said  from  the  outset,  the  5th  annual  event  Is  now  history,  The  6th  annual 
contest  is  just  around  the  corner— scheduled  for  January  19-20,  1985,  Obtain 
your  contest  rules  and  summary  sheets  today*  Do  not  put  it  off  another  minute 
Send  an  SASE  to  the  contest  chairman.  Harry  Arsenauli  K1PLR,  603  Powell 
Avenue,  Erie  PA  16505.  Be  sure  to  tell  everyone  on  the  band  about  this  big  eve nl 
as  it  promises  to  be  the  biggest  and  the  very  best  180  contest  going  for  single 
sideband.  Pssssst— teii  the  DX  stations  you  work  that  a  complete  announce- 
ment package  should  appear  in  the  November  and  December  editions  of  nearly 
60  foreign  publications.  See  ya  on  the  air  with  the  new  sioper.— flrV/  Qosney 
KE7C. 


AAll 

KW2J 
WA2SPL 


VE3CDX 
KC7PA 

KE7C 


N6AXA/QRP 
N6CGK 

N9DKZ 


160-METER  CONTEST  SOAPBOX 

I  prefer  CW  to  phone  but  this  was  more  fun  than  I  ever  thought  it 
would  be.  The  beat  160  contest,  wilh  lots  of  activity. 
To  my  surprise  I  found  the  contest  where  I  expected  to  find  CW 
and  ended  up  with  half  the  continental  US  in  6  hours! 
Biggest  thrill  was  working  OY8R  Lots  of  Wn/E  activity  but  it  still 
seems  DX  stations  didn't  realize  there  was  a  contest.  Contest  was 
great  however— lots  of  tun1  {Ed  note  we  advertised  fn  nearly  60 
amateur  radio  publications  worldwide — most  announcements  ap- 
peared as  earn/  as  the  months  of  September  and  October!  in  the 
meantime,  guess  it  will  take  noma  word-ot mouth  info  as 
well — can  you  heip?\ 

This  is  my  first  time  on  160— got  on  only  2  days  ago. 
Where  was  1-iand?  Sure  breaks  up  the  winter  boredom,  ill  deli 
nUely  be  back  next  year. 

Lots  of  activity  this  year.  Met  some  oid  friends  and  made  many 
new  ones.  My  personal  thanks  to  all  those  who  took  time  out  to 
say  hello.  Your  positive  comments  about  the  test  are  appreciated. 
Anybody  who  worked  me  in  the  contest  was  doing  pretty  good.  I 
ran  6  Watts  output  and  had  a  ball 

There  were  more  hams  on  160  this  year  than  I  have  ever  heard  be- 
fore. Hope  it  stays  the  "gemiemen"s  band/"  Thanks  for  the  con- 
test; it  was  a  blast! 

Best  contest  ever!  Concerned  about  the  DX  window,  however. 
Those  who  choose  to  observe  the  window  properly  are  being  pe- 
nalized white  those  hard-to-get  states  are  being  worked  between 
1.825  and  1,830.  By  "gentlemen"?  (£d.  note:  All  we  can  do  is  make 
the  window  requirement  part  of  our  rules  We've  done  that  already. 
Now  let's  enforce  tt.  Should  we  require  operators  to  circie  all  con 
tacts  in  their  togs  which  were  made  m  the  window?  tt  there  were 
more  than  3  USfVE  contacts  made  within  the  window  it  would  be 
grounds  for  disqualification.  Should  a  station  fail  to  fist  the  actual 
window  frequency  of  a  WfVE  contact  made  there  and  it  is  found  in 
a  Gross-checked  tog*  would  it  be  grounds  for  immediate  disquaHft 
cation?  Do  we  really  have  to  go  to  ttris  extreme?} 
HO  conditions  to  the  USA.  Heard  VE1YX  and  W1FC  thoogti! 


Edward  island,  Si— Sable  and  SL  Paul  ls^ 
lands,  PQ-VE2,  ON-VE3,  MB-VE4, 
SKIVES,  AT-VE6f  BC-VE7,  NW-VE8, 
and  YU- Yukon. 

SCORING: 

American-to-American  or  Canadian-to- 
Canadian  QSOs  count  2  points  each, 
American- to-Canadian   (and  vice  versa) 


QSOs  count  3  points  each.  The  multipliers 
are  the  50  US  states,  2  US  possessions 
(Caribbean,  Pacific),  10  Canadian  prov- 
inces. 2  Canadian  territories  (NWT,  YLT), 
and  1  Canadian  Island  (Sable,  St.  Paul). 
With  65  multipliers  per  band,  the  maxi- 
mum possible  multipliers  on  all  6  bands  is 
390, 
The  final  score  is  the  sum  of  the  total 


QSO  points  from  ail  bands  multiplied  by 
the  sum  of  I  he  multipliers  from  all  bands. 
Phone  and  CW  sections  of  the  contest  are 
considered  separate  contests.  However, 
combined  score  for  phone  and  CW  will  be 
used  for  overall  competition  Combined 
score  wiil  be  calculated  by  the  contest 
committee  as  a  result  of  the  addition  of 
phone  and  CW  scores. 


AWARDS; 

Handsome  first-place  certificates  will 
be  awarded  in  each  multiplier  area  on 
both  modes  In  single-operator  category. 
Top  five  multi-operator  stations  In  each 
country  will  receive  certificates  for  high 
combined  phone  and  CW  scores.  Where 
appropriate,  the  contest  committee  will 
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WNE  Single 

Operator 

"WA2SPL 

—NY 

*N7DF 

— KS 

•KCSJH 

—OH 

*KC8P 

^Ml 

•VE3CDX 

— ONT 

*KBRF 

—CO 

'KBHA 

-NE 

*WlRR 

— NH 

*W9EJ 

-IA 

•K7VIC 

-MT 

#W3TS 

—PA 

NSCKG 

—OH 

*W2FCR 

—  NJ 

'W4TMR 

-NC 

moos 

— IA 

'VE1YX 

—MS 

*KX4X 

-AL 

'KD4NI 

— VA 

*WA1UJU 

-m 

*KA1¥R 

-CT 

AFTT 

— NH 

■VE5RA 

— SASK 

N4SF 

-NC 

"KSHHZ 

— CA 

-K1LPS 

-VT 

■K0STF 

— SD 

H4BM0 

— NC 

K4JLD 

—PA 

*KQ1F 

—  MA 

WA9TZE 

— Wl 

-KA76RE 

— Ntf 

WB1GQR 

— VT 

'WA5NFC 

— AR 

IM4AGS 

— VA 

*KA7AUH 

— WA 

K33MI 

—PA 

"  KA3DR0 

— MD 

K71DX 

-WA 

W3GG 

— MD 

NUEKT 

— IA 

*N4FN9 

-TN 

K2DWI 

—NY 

*W8VEN 

-WV 

KIKNQ 

-MA 

*  KC9FC 

—  IN 

W3Y02 

— MD 

*W»HW 

^— MN 

'WB9NUL 

— IL 

*MADI 

— SC 

1884  RESULTS 

160-METER  WORLD  SSB  CHAMPIONSHIP 

Indicated  are  callsign.  QTH.  QSOs.  slated  provinces  worked,  DX  worked    =  - 
total  score  "World  champion;  'Certificate  winners 


1 098  -  59— 24— 490T98S 
1125— 56—  5— 344r650 
950—57—13—337,050 
1048-58—  5—331,695 
1003—56—  7—318,150 
959—56—  8—309,760 
991-57-  5-309,070 
801-55—17—302.400 
986-58—  2-296J00 
740—56—  6—231,670 
752—57—  4—231,190 
749—56—  4—225,900 
732—55—  5—222,300 
827—55—  1-216,440 
705—57™  3—216,600 
496—58—17—196.000 
643—56^  4—195.900 

646—54—  5—192,045 
644-55-  0-177.100 
664— 49—  5—154.980 
500—53—  3—141.680 
469—51—  4—130,075 
516—40—  0—126.420 
422—53—  5—124.700 
325—55—  5—  99,300 
367—52—  1—  97,520 
413—47—  0—  97.055 
368—58—  0—  32,000 
327-55—  0-  91,575 
337—51—  2—  69r835 
319—49—  5—  87,480 
356—45—  2—  84,130 
321—50—  1—  82,110 
327—46—  1—  77.080 
264—52—  1—  76.055 
297—49—  1—  74,600 
303-49-  0—  74,235 
273—50—  2—  72.020 
306—47—  0—  71,910 
275—52—  0—  71.500 
305—45—  1—  70,380 
321—42—  0—  67,410 
268—49—  1—  67,250 
238—52—  1-  66,250 
245-50-  0—  61,250 
266—46—  0—  61.180 
247—46—  0—  56,810 
211—49—  1—  53,000 
236—43-  1-  50,360 


•N41CS 

•KA1SR 
•N5AFV 

WG4U 

N9AKE 

KR9G 

W9VPJ 

KSGG 
•VE7ERY 

WB9IPH 

N9SWC 

WtSEKS 

W4TWW 

KGdO 

W4TMN 

AI9U 

W92GP 

W8FGA 

W3ARK 
•N7DU 
•VE1BPY 

VE3INO 

VE5XU 

NA8W 

N4BSN 
•VE16RA 

AA10 
'VE20O 

W1LOV 

N8AXAJORP 

VE3IHQ 
*KC7PA 

K1NBN 

NSCSL 

W4KMS 

K5LZO 

W3CNS 

KV9S 

W5IRP 

KB7M 

K30X 

KW2J 

N4UH 

VE6AHS 

W6PFE 

N5DHF 

WB7CYO 

N9KS 

K09ET 

AK7F 


-KY 

— R! 

—OK 

-KY 

— IL 

-IL 

-IN 

-Ml 

-BC 

-IL 

-IL 

-MN 

-SC 

— IL 

— VA 

— IL 

— IL 

-Ml 

—PA 

—OR 

— PEi 

-ONT 

-SASK 

-OH 

— TN 

— NBRUN 

—MA 

-QUE 

-Rl 

—OH 

—ONT 

— UT 

—ME 

-OH 

-VA 

-TX 

—PA 

— IL 

-TX 

— WY 

—PA 

—NY 

-NC 

-ALT 

— CA 

—MS 

-ID 
— Wl 

-Wl 
— WA 


283—35—   0—  49,525 

204—43—  2—  46T350 

197—45—  0—  43,340 

189—43—  0—  40,635 

189—43—  0—  40.635 

144—51—  0—  36,720 

t62— 44—  0—  35,640 

153—46—  0—  34,960 

141—43—    1—  31,460 

142—44—   0—  31,240 

141—40—  0—  28,600 

124—46-  0—  28,520 

145—39—  0—  28.275 

119—41—  O—  24,395 

108-45—  0—   24.300 

113—43—  0—   24,295 

127—38—  0—   24,130 

129—37—  0—  23,866 

145-32—  0—  23,200 

121—35—   1—   22,320 

124—33—  2—  22,050 

100—43—  0—  21,500 

97—44—  0—  21,340 

108—39—  0—  21,060 

116—35—  0—  20n300 

130-29—  0—  16,850 

109-32-   0—    17,440 

100-34—  0—   16,830 

119—28—  0—   16,660 

101-31—  0-   15,655 

89—34-  0—   15.130 

103—29—  0—    14,935 

86—31-   1-  13,920 

81-32—  0—    12,960 

80—32—  0—   12,800 

70—36—  0-   12,600 

62—27—  0—    11,205 

68—26—  0—     8,840 

56—30—  0—     8,400 

57—29—  0-     8,265 

63—26—  0—     7,190 

50—25—  0—     6,250 

50—24—  0-    aooo 

49—22—  O-     5.390 

51—18—  0-     4.680 

39-23—  0—     4,485 

51—18—  o—     4,140 

35—20—  0—     3.500 

31-17-  0-     £635 

31_13_  o_     2,060 


KL7XO 
WBflBHF 

WB7THS 
AA6EE 


-AK 
— IA 
—OR 
— CA 


20-13— 
22—  8- 
10—  4— 


2—  1,740 

0-  1300 

0—  880 

0—  200 


OX  Single  Operator 

•"EA3CCN  —Spain 
•SP5INA    —Poland 


G3XTT 
OK1JDX 
EI4DW 
DJ3HJ 


— England 
—Czech. 
—  Ireland 
— W,  Germany 


136—3-27—40,350 
115—0—31—35.650 
71-0—36-25.560 
68—0—14—  9,520 
48—4—14—  8.820 
36—0—11—  3,960 


W/VE  Mutt  ^Operator 

"K9ZUH  —IN 

"W0CEM  — KS 

'WB9SLR  —  Wl 

"NflDKZ  —CO 

"WA6PVA  —OR 

■wosw  — MN 

"NN5E  — TX 

"WA1ZEB  ^Rl 

"KA9KDZ  -IL 

-KE7C  -WA 

"N4ARO/6  — CA 

WD0FEN  — KS 


.633—52— 2- 
.568—55—1- 
.519_53_0. 

.472—52—1- 
369— 53— V 
328—51—0. 
-297—51—3' 
-262—49-2- 
-195— 46— D- 
-162—48-2- 
161—36—3- 
129—42—0- 


171.450 

159,320 

137,535 

125,345 

100,400 

83.640 

81.000 

67.320 

44.850 

41,250 

31.960 

27,090 


DX  Mufti-Operator 

U2CJ  -  Bufgaf ia    —384—0-37-142,060 

Mutft-Operator  Participants 

WA1ZEB  — WA12EB,  KK1B 

LZ2CJ       — LZ2CJ,  LZ2N2961  (SWL) 

N4ARO/6  — N4ARO,  WB6RMN 

MN5E        — NN5E,  KC5DX 

WA6PVA  — WA6PVA.  WA7QXH 

KE7C        — KE7C,  KA7G8C 

KA9KD2   — KA9K02,  KB8AC 

WB9SLR  —  WB9SLR  AJ9£ 

K9ZUH      — K9ZUH(WB9PXR 

W0C EM    —  WaCEM,  WAOCFZ,  WAgTKJ,  NGCPI,  WBaTOC. 

W80WHB 
NflDKZ      — NdOKZ,  NiBSA,  N0EOY 
WD»FEN  -WDflFEN,  WDfflCXN,  KA0PXB 
W0SW       — WAiNOX,  WD&GUK,  AlftE.  WD&DTU,  NfiETF, 

KN9J 

Check  fog:  SP6CC. 


award  additional  awards.  All  scores  will 
be  published  in  QST  magazine.  Trophies 
will  be  awarded  the  combined  single-  end 
multi-operator  champions  In  Canada  and 
in*  USA 


ENTRIES: 

Logs  must  show  all  times  In  GMT.  Indi- 
cate multipliers  the  first  time  only  on  each 
band.  Log  must  be  checked  for  duplicate 
contacts,  correct  QSO  points,  and  multi- 
pliers. Do  not  use  separate  logs  for  each 
band.  Rest  periods  must  be  clearly 
marked  In  the  log.  Each  entry  consists  of; 
tog  sheets,  summary  sheet  showing  all 
scoring  information,  category  of  compe- 
tition, operator's  name  and  catlstgn* 
address  of  the  station,  and  signed 
declaration.  Entries  with  over  200  QSOs 
must  include  check  sheets  for  each  band. 

Official  logs,  check  sheets,  and  sum- 
mary sheets  with  multiplier  tables  are 
available  from  the  contest  chairman;  a 
large  SASE  with  Canadian  stamps  (or  US 
stamps  no!  glued  to  the  envelope]  will 
bring  the  samples.  Contestants  are  en- 
couraged to  use  them;  they  greatly  help 
with  the  processing  of  the  entries. 


Violation  of  national  amateur-radio  reg- 
ulations or  rules  of  the  contest  unsports- 
manlike conduct,  poor  signal  quality, 
taking  credit  for  excessive  duplicate  con- 
tacts,  or  unverifiable  QSOs  or  multipliers 
will  be  deemed  sufficient  cause  for  dis- 
qualification, incorrectly  logged  calls  will 
be  counted  as  unverifiable  contacts.  Ac- 
tions and  decisions  of  the  CAN-AM  Con* 
test  Committee  are  official  and  final-  All 
entries  must  be  postmarked  not  later  than 
30  days  after  the  contest  and  mailed  to: 
CAN-AM  Contest,  Box  65,  Don  Mills,  On- 
tario M3C  2R6,  Canada. 


MAINE  QSO  PARTY 
Starts:  2300  GMT  September  21 
Ends:  2359  GMT  September  23 

Sponsored  by  the  Port  I  and  Amateur 
Radio  Association,  the  contest  ia  open  to 
all-  Stations  may  be  worked  on  phone, 
CW,  and  RTTY  for  each  band, 

EXCHANGE: 

RS(T).  serial  number,  and  state,  prov- 
ince, country,  or  Maine  county. 


FREQUENCIES: 

SSB— 1870,  3930,  7280.  14280,  213B0, 
and  28580;  CW— 1810  and  60  kHz.  up  from 
low  end  of  band;  RTTY— 3610  and  90  kHz 
up  from  low  end  of  band;  Novice— 3720, 
7120.21120.  and  28120. 

SCORING: 

Complete  QSOs  count  3  points  on  CW. 
5  on  RTTY,  and  1  on  phone,  Out-of  stale 
stations  multiply  the  total  number  of  OSO 
points  by  the  number  of  Maine  counties 
contacted  (maximum  of  16).  Maine  sta- 
tions multiply  the  total  number  of  QSO 
points  by  the  sum  of  Maine  counties, 
states,  provinces,  and  countries. 

AWARDS: 

Certificates  will  be  awarded  to  top  KOr- 
ers.  In  addition,  this  year  a  trophy  will  be 
given  to  the  highest  aggregate  Maine  club 
score, 

ENTRIES: 

Mail  entries  by  December  1st  to  PARA, 
Box  1605,  Portland  ME  04104.  Applica- 
tions for  the  Worked  All  Maine  Counties 
award  may  go  to  the  same  address. 


G-QRP-CLUB  CW 

ACTIVITY  WEEKEND 

Starts:  0900  GMT  September  22 

Ends:  2300  GMT  September  23 

All  radio  amateurs  interested  in  QRP 
are  invited  to  fake  part  in  the  club's  activi 
ty  weekend.  No  special  exchange  infor- 
mation was  mentioned  in  the  information 
provided  by  the  club.  The  operating 
schedule  for  this  last  weekend  Is  as 
follows: 

•  3560  kHz— 0900-1000,  1700-1800,  and 
2200-2300  GMT. 

•  7030  kHz^  1200-  13M,  1500-1600.  and 
1900-2000  GMT, 

•  14060   kHz- 1000-1 100,   1400-1500, 
and  2100-2200  GMT. 

•  21060/28060— 1100-1200,    1600-1700. 
and  2000-2100  GMT, 

Reports  on  the  Activity  Weekend  are 
welcomed  by  Christopher  J.  Page  G4BUE, 
Alamosa.  The  Paddocks,  Upper  Seeding, 
Steyning,  West  Sussex  BN4  3JW.  En- 
gland* 

Full  details  on  membership  of  G-QRP- 
Club  available  from  the  membership  sec- 
retary, Fred  Garratt  G4HOM.  47  Til  a  head 
Close,  Druids  Heath,  Birmingham  B14 
5LT,  England. 
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W2NSD/1 

NEVER  SAY  DIE 

ecrttor/a/  b>y  Wayne  Green 


from  page  6 

might  want  to  add  ten  more  bits 
for  1,000  shades  of  color,  too— 
why  be  limited  to  black-and- 
white  pictures? 

A  full-page  picture  10"  high 
might  have  130  lines  per  inch— 
1300  lines.  Each  8"  line  would  be 
made  up  of  130x8=  1040  dots. 
Each  dot  would  require  four  bits 
for  dot  size  and  ten  for  color— 14 
bits.  Then  we  need  some  house- 
keeping bits  to  tell  our  com* 
puters  when  the  information  for 
a  dot  has  started  and  when  it 
has  stopped— 16  bits.  Shall  we 
add  that  all  up? 

1300x1040  =  1,352,000  dots 
for  a  full-page  illustration.  Six- 
teen bits  per  dot  gives  us 
21,632.000  bits  per  page.  If  we 
send  these  at  9,600  baud  (bits 
per  second),  which  is  very  fast 
these  days,  we're  talking  about 
2,253  seconds  to  send  that  one 
page— 37  minutes.  And  we  gripe 
at  eight  seconds  for  a  slow  scan 
picture! 

Mow  would  you  like  to  get  a 
magazine  over  the  telephone 
that  way?  And  9,600  baud  is  the 
very,  very  top  limit  of  that  deliv- 
ery system.  Even  a  small  maga- 
zine might  take  82  hours.  With  a 
dedicated  telephone  line,  you 
could  only  get  two  magazines  a 
week,  and  think  of  the  line  cost! 

So  we  need  something  with  a 
bit  more  bandwidth  than  a  tele- 
phone wire,  which  is  about  the 
same  as  a  ham  voice  channel. 
We  need  about  one  thousand 
times  the  bandwidth— 3  MHz— 
to  get  a  magazine  through  in  a 
few  minutes.  We  can  do  that 
with  microwaves,  satellites,  ca- 
ble, or  laser  and  fiber  optics.  The 
cable  is  already  in  place,  so  per* 
haps  something  can  be  done  to 
send  a  magazine  via  cable.  No 
one  has  invented  a  simple  sys- 
tem for  delivering  a  magazine  by 
cable  or  microwave,  so  that 
would  have  to  be  developed, 
Someone  will  probably  do  that 
and  make  a  bundle. 

A  good  place  to  develop 
something  like  this  is  on  the 
UHF  ham  bands— where  3  MHz 
isn't  a  big  deal.  But  we're  not 


bothering  to  use  those  bands 
these  days,  so  they  could  be 
blown  away  soon — just  as  our 
220-MHz  band  is  being  blown 
away  because  we  refused  to  let 
the  FCC  test  the  no-code- 
license  idea  there. 

Those  microwave  channels 
are  desperately  needed  by  the 
communications  industry,  and 
our  enormous  allocations  are 
sitting  there  empty,  with  no  real 
hope  of  any  serious  use,  Of 
course,  once  they're  gone, 
they're  gone  forever  160m  used 
to  go  from  1 750  to  2050  kHz;  now 
how  much  of  it  do  we  really 
have? 

Heyr  if  you'll  get  hot  on  3300 
MHz  and  write  some  articles,  Til 
be  delighted  to  print  'em  and 
that,  in  turn,  will  get  more  hams 
interested  in  the  band.  A  bit  of 
activity  on  our  now  almost  un- 
used microwave  bands  could 
help  save  them— if  you're  game. 
Are  you  interested  in  saving  this 
valuable  ham  resource? 

When  you  consider  the 
amount  of  spectrum  that  is  go- 
ing to  be  needed  for  communi- 
cations in  a  few  years,  it's 
almost  too  much  to  grasp.  Video 
conferencing  is  going  to  hap* 
pen,  which  means  that  hun- 
dreds of  thousands  of  people 
will  be  needing  several  mega- 
hertz each  for  extended  periods. 
That's  got  to  go  via  laser  and 
fiber  optics,  for  we  don't  even 
have  enough  satellite  channels 
in  prospect  to  handle  that  kind 
of  volume. 

The  millions  upon  millions  of 
computers  around  the  world  are 
going  to  have  to  be  able  to  com- 
municate with  each  other  In 
seconds.  This  is  going  to  take 
an  elaborate  network  of  re- 
peaters and  switching.  In  the 
early  days,  we  may  be  able  to 
make  do  with  satellites,  but 
eventually  the  volume  is  going 
to  push  the  service  into  a  combi- 
nation of  short-range  micro- 
waves and  fiber  optics  for  the 
longer  hauls. 

In  the  meanwhile,  we  sit  at  our 
ham  rigs,  trusty  key  in  hand, 
keeping  alive  the  memory  of 
good  old  Sam  Morse— whose  in- 


t$  HOME-BREW  HI  $$ 

Turn  your  hot  solder  into  cold  cash!  Once  again,  73  Is  search- 
ing for  the  greatest  home-brewer  in  the  land.  All  projects  have 
a  chance  to  appear  in  73t  and  the  best  of  the  best  will  be  show- 
ered with  fame  and  fortune. 

Top  prize  is  $250.  Second  place  is  worth  $100,  and  three 
runners-up  will  eacft  earn  $50,  Of  course,  this  is  in  addition  to 
the  payment  every  author  receives  for  publishing  In  73. 

Contest  Rules 

1.  Entries  must  be  received  by  November  1, 1984. 

2.  To  enter,  write  an  article  describing  your  best  home-brew 
construction  project  and  submit  it  to  73.  if  you  haven't  written 
for  73  before,  please  send  an  SASE  for  a  copy  of  our  author's 
guide, 

3.  Here's  the  catch;  The  total  cost  of  your  project  must  be  $73 
or  less,  even  if  all  parts  were  bought  new.  Be  sure  to  include  a 
detailed  parts  List  with  prices  and  sources. 

4.  Our  technical  staff  will  evaluate  each  project  on  the  basis 
of  originality,  usefulness,  reproducibllty,  economy  of  design, 
and  clarity  of  presentation,  The  decision  of  the  judges  is  final. 

5.  All  projects  must  be  original,  that  is,  not  previously  published 
elsewhere.  There  is  no  limit  to  the  number  of  projects  you  may 
enter. 

6.  All  rights  to  articles  purchased  for  publication  become  the 
property  of  73. 

7.  Mail  your  entries  to: 

73  Magazine 
Editorial  Offices 
60  Pine  Street 
Peterborough  NH  03458 
Attn:  Home-Brew  III 


vent  ion  was  rendered  obsolete 
in  1876  when  Bell  used  his  new 
intercom  system  to  call  Watson. 
I  think  it  is  kind  of  nice  to  have 
this  living  memorial  to  a  quaint 
old  technology— a  hundred 
years  old.  We're  keeping  alive 
some  Americana. 

In  line  with  that  thought,  is  It 
really  honest  to  use  those  new- 
fangled speed  keys?  I  won't 
even  bother  to  comment  on 
cretins  who  use  electronic  keys 
or  those  damned  typewriter 
abominations.  The  old  straight 
key  lets  the  operator's  personal- 
ity come  through,  right?  J-38  for- 
ever! 

Old  timers  will  remember 
when  hams  had  a  wide  range  of 
microwave  channels  which 
could  be  used  via  satellites.  We 
lost  them  at  the  ITU.  The  League 
represented  us  at  the  confer- 
ence and  you'll  find  the  sorry 
report  in  the  fine  print  in  QST.  As 
Daniels,  who  was  president  at 
the  time,  said,  we  didn't  do  our 
homework.  We  lost  about 
99,99%  of  our  satellite  alloca- 
tions at  that  time  and  100%  of 
our  opportunity  to  ever  keep  up 
with  technology. 

This  aggravates  me  a  bit. 
We're  looking  at  probably  a  5% 
loss  of  hams  this  year  instead  of 
growth,  and  our  drop  in  the  entry 


of  youngsters  is  on  the  order  of 
80%.  The  73  readers  who  teach 
school  tell  me  that  the  kids  to- 
day are  too  smart  to  fall  for  the 
Morse-code  ploy.  Lots  of  them 
would  like  to  try  ham  radio,  but 
their  intelligence  is  offended  by 
the  code  requirement. 

Fortunately  for  us,  the  Japa- 
nese got  rid  of  the  code  about 
twenty  years  ago,  so  we'll  have 
the  hundreds  of  thousands  of 
very-well-paid  Japanese  engi- 
neers and  technicians  it  will 
take  to  provide  our  coming  com- 
munications needs.  Their  young 
hams  are  hard  at  it,  inventing 
new  circuits:  you  should  see 
their  ham  magazines— five  to 
six  times  as  thick  as  anything 
we  have  and  packed  with  con- 
struction articles  every  month. 

Hey,  if  you'd  like  to  see  for 
yourself,  join  me  in  October 
(there's  just  time  to  get  your 
visas)  for  a  trip  to  Japan  and  see 
their  incredible  Consumer  Elec- 
tronics Show.  The  trip,  which  In- 
cludes stops  at  the  electronics 
shows  in  Taipei,  Hong  Kong, 
and  Korea,  costs  about  $2,500 
and  is  first  class.  Drop  me  a  line. 
I  try  to  get  to  these  shows  as 
well  as  the  two  American  shows 
every  year  so  I  know  what's  hap- 
pening worldwide. 

The  American   shows   are 
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trgely  Japanese  these  days, 
ie  same  firms,  fn  all  probabil- 
y,  which  will  be  faking  over  our 
omrnunications:  Hitachi,  Mat- 
ushita,  Mitsubishi,  Toshiba, 
tony,  NEC 

Of  course,  if  there  were  some 

vay  to  get  American  teenagers 

nterested   in   amateur   radio 

ather  than   popping,  snorting, 

>moking,   and   sniffing   drugs, 

Jrinking,  watching  TV,  and  other 

:otal  wastes  of  time  and  money, 

Ne  might  stand  a  chance.  The 

<Jds  are  not  going  to  go  for  the 

Morse   code— forget   that— so 

do  you  have  any  other  ideas?  I'm 

stymied- 

Kids  are  not  career-oriented 
enough  to  spend  time  doing 
something  or  learning  some- 
thing for  that  reason.  They'll 
work  hard  at  learning  if  they 
perceive  it  as  fun  and  there  is  an 
immediate  goal  which  makes 
sense  to  them— a  goal  such  as  a 
hobby.  None  of  us  who  started 
amateur  radio  in  our  teens  had 
any  idea  of  a  careen  we  did  it 
because  It  was  fun  and  then 
later  found  that  our  hobby  just 
naturally  was  one  hell  of  a  great 
career  bonus.  Tomorrow  doesn't 
exist  for  most  kids;  why  else 
would  so  many  millions  drop  out 
of  school?  Thus  any  appeal  we 
may  want  to  make  to  kids  has  to 
be  as  much  on  an  immediate- 
reward  basis  as  possible. 

You  know,  if  it  took  two  days 
for  pot  to  work,  kids  wouldn't 
bother  with  it.  This  immediate- 
gratification  syndrome  really 
has  to  be  reckoned  with.  We 
have  to  understand  that  kids  to- 
day just  are  not  brought  up  to  be 
rewarded  next  week  for  work  to- 
day, so  they  haven't  any  pa- 
tience with  taking  weeks  to 
team  the  code  so  they  can  get 
on  the  air  in  an  eon  or  two. 

This  is  a  natural  response  for 

kids,  so  we  shouldn't  be  sur- 
prised. I  suspect  that  a  couple  of 
generations  ago,  when  the  radio 
was  blaring  fourteen  hours  a 
day  in  homes  instead  of  the  TV, 
perhaps  we  taught  kids  the  ben- 
efits of  patience.  Now,  with  the 
parental  eyes  and  attention  on 
"Dallas"  and  "Falcon  Crest/' 
most  kids  are  brought  up  with 
little  more  than  their  natural  in- 
clinations to  guide  them,  no 
matter  how  destructive. 

If  you  had  no  fear  of  addic- 
tion, mightn't  you  try  cocaine 
and  heroin?  Well,  when  tomor- 
row isn't  real,  addiction  isn't 
real,  so  what's  the  worry? 

Perhaps,  as  the  editor  of  a 
ham  magazine,  I  hear  a  lot  more 

*  Sam  List  of  Advertisers  on  page  M 


than  you  do  from  people  who 
have  tried  {some  for  years)  to 
team  the  code.  Some  have  dys- 
lexia, some  have  trouble  getting 
the  two  sides  of  their  brain  to  co- 
operate—and the  learning  of 
the  code  is  an  incredibly  com- 
plex use  of  the  brain.  Some  peo- 
ple can  learn  the  code  in  a  few 
minutes— it  took  me  less  than  a 
half  hour  to  learn  the  characters 
and  just  a  few  hours  of  practice 
to  get  to  13  per.  Things  like  that 
are  easy  for  me.  Yet  I've  known 
several  people  who  wanted  ham 
licenses  so  bad  they  would 
almost  have  killed  for  them  and 
yet  they  never  were  able  to  man- 
age the  code. 

Despite  the  irrelevancy  of 
amateur  radio  today,  we've 
managed  to  hold  our  low  bands 
pretty  well.  I'd  chalk  that  up 
more  to  bureaucratic  bungling 
and  the  virtual  death  of  the 
American  consumer  electronics 
industry,  which  is  the  group  that 
normally  would  be  fighting  for 
our  frequencies.  If  they  were 
alive,  they'd  be  grabbing  for  our 
bands  in  a  minute  and  we'd  have 
little  argument  to  stop  them — 
and  less  power.  There  are  less 
active  amateurs  today  than 
owners  of  Timex  computers. 

So,  as  I  turn  on  my  rig  to  see  if 
Eva  has  her  list  all  set  for 
another  DXpedition,  I  know  that 
it's  likely  that  m  be  able  to  ham 
for  a  few  more  years.  Who 
knows,  perhaps  satellites  and 
fiber  optics  will  save  our  low 
bands  and  even  take  the  pres- 
sure off  some  microwave  bands. 
But  the  growing  number  of 
mobile  services  are  going  to 
take  all  of  the  old  television 
channels  and  more  as  TV  Is 
moved  to  fiber-optic  cable  or 
direct-broadcasting  satellites. 

People  walking  or  driving 
around  are  going  to  want  to 
communicate.  We  know  that 
from  the  ham  use  of  repeaters. 
It's  rare  these  days  to  see  a  ham 
without  at  least  one  HT  on  his 
belt  and  at  Dayton  some  have  a 
half  dozen  dangling.  Many 
groups  bring  their  own  re- 
peaters to  Dayton — heaven  for 
bid  they  should  lose  contact 
with  members  of  the  club  some- 
where out  in  the  flea  market. 

We  see  the  beginnings  of  this 
with  cellular  radio,  If  t  can  talk 
with  someone  a  hundred  miles 
away  while  skiing  down  a  moun- 
tain in  Colorado  or  New  Hamp- 
shire {and  I've  been  doing  that 
for  15  years  now),  you  can  bet 
that  the  businessman  is  going 
to  make  sure  that  he  can  do  at 


least  that.  It'll  take  a  while  to 
organize — it  will  require  a  lot  of 
channels  and  it  will  self  an  in* 
credible  amount  of  Japanese 
equipment. 

Yes,  I  see  this  coming  and  it  is 
frustrating.  The  League  won  out 
on  the  Morse  code,  so  now  I 
don't  know  of  any  way  to  get 
ham  clubs  started  in  high 
schools.  They  have  them  in 
every  high  school  in  Japan,  as 
you  already  know.  And,  yes,  I 
know  that  a  good  many  hams 
won't  agree  with  me,  but  111  bet 
none  of  'em  will  be  specific 
about  where  they  disagree. 

On  the  code?  We  have  as 
clear  proof  as  anyone  could  ask 
for  in  the  Japanese  example  of 
what  happens  when  you  elimi- 
nate the  code  test.  They  have 
licensed  about  one  and  a  quar- 
ter million  hams  so  far.  Oh,  yes, 
the  Japanese  are  different.  Yep, 
I've  heard  that.  Well,  it's  true,  ap- 
parently. IQ  tests  seem  to  indi- 
cate that  they  have  an  intelli- 
gence lead  on  us  of  about  ten 
points  on  the  average,  accord- 
ing to  the  scientific  reports. 
They  sure  seem  to  have  done  the 
smart  thing  in  eliminating  the 
code  from  the  ham  exams. 

I'm  writing  this  editorial  on  a 
Radio  Shack  computer,  designed 
and  made  in  Japan.  I  print  it  out 
on  a  C.   Itoh  printer,  designed 


and  made  in  Japan.  I  am  wear 
ing  a  Seiko  UC-2000  computer 
watch,  designed  and  made  in 
Japan.  MY  CD  player  in  the  cor* 
ner  is  by  Sony,  designed  and 
made  in  Japan.  My  hi-fi  and  TV 
sets  are  by  Hitachi,  designed 
and  made  in  Japan.  My  ham  rig 
is  a  Kenwood,  and  you  know 
who  designs  and  makes  all  our 
ham  gear  as  well  as  I  do.  None  of 
these  is  a  copy  of  an  American 
invention;  they  are  all  creative 
developments  and  most  of  them 
were  done  by  Japanese  who 
started  out  as  hams  in  high 
school  a  few  years  ago  while  we 
were  killing  ourselves  off  with 
the  Morse  code. 

Anyone  out  there  game  to  pe- 
tition the  FCC  to  reconsider 
their  mistake  with  the  no-code 
proposition? 

NEW  TECHNOLOGY 

Let  me  see  some  hands;  How 
many  of  you  know  about  Com- 
pact Discs—CDs?  These  were 
probably  the  biggest  hit  of  the 
recent  Summer  Consumer  Elec- 
tronics Show  in  Chicago.  These 
are  the  first  digital  audio  record* 
ing  medium  and  once  you  hear  a 
CD,  you  will  be  all  through  buy- 
ing LP  records.  The  difference  is 
that  great.  I've  been  enough  im- 
pressed with  the  difference  to 
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i  Coaxial  Antenna  Relays 

Remotely  select  up  to  9  anlennfls 
from  your  transmitter,  using  only  one 
coaxial  cable  Environm  en  talked,  high 
power  and  low  loss. 


W2AU  and  W2DU  Baluns> 

Our  baluns.  center  insulators  and  in- 
sulators have  been  preferred  for  20 
years  h^  Hams,  industry,  and  the  armed 
forces.  Protect  against  TVI  and  lightning 
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4  W2 VS  Antenna  Traps 

Add  these  traps  to  your  dipde  and 
get  low  SWR  on  2  to  6  bands,  depen- 
ding on  how  many  you  add.  Antenna 
wire  and  custom  kits  also  available 


Send  For  Yours  Today* 

Don  I  delay  Call  or  write  today,  and 
we  will  send  you  free  literature  which 
fully  describes  our  Ham  antenna  ac- 
cessory product  line 

Dealer  inquiries  also  welcome. 
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get  a  magazine  started  to  sup- 
port this  new  Industry— Digital 
Audio, 

But  the  CD  has  even  more 
prospects  than  as  a  whole  new 
start  for  hi-fi.  We'll  be  seeing 
these  discs  used  for  data  stor* 
age  for  computers  and  even  as 
low-cost  interactive  video  play- 
ers. The  material  is  stored  digi- 
tally on  the  disc  and  then  read 
with  a  laser  beam,  so  there's  no 
wear  on  the  record  no  matter 
how  many  times  it  is  played. 

Interactive  video  is  the  best 
delivery  system  we've  yet  found 
for  reducing  the  cost  and  im- 
proving the  quality  of  education. 
I  attended  a  symposium  on  the 
subject  recently  at  Dartmouth 
and  enthusiasm  Is  high  in  the 


educational  community  for  the 
interactive  video  disc  potential. 
Maybe  I  should  start  a  maga- 
zine, eh?  Not  yet* 

If  you're  an  entrepreneur  and 
want  to  know  what  technology 
is  going  to  explode  next,  111  tell 
you,  There  are  opportunities  for 
hundreds  of  small  firms  to  get 
started  with  products  in  this 
new  field  and  make  millions. 
This  is  the  briefcase,  iap,  or 
kneetop  computer.  Business- 
men all  have  to  do  homework,  it 
won't  take  long  before  they  dis- 
cover that  these  small  com- 
puters will  help  them  enormously 
to  write,  do  business  plans, 
schedule,  work  on  spread 
sheets,  communicate,  and  so 
on.   I   predict   that   within   two 


years  there  will  be  more  of  these 
small  computers  sold  than 
desktops* 

These  computers  need  soft- 
ware, accessories,  small  print- 
ers, and  information  just  like  the 
desktop  computers  did.  In  a  cou- 
ple of  years,  most  of  the  busi- 
nessmen you  know  will  have  one 
or  even  two.  I  already  carry 
around  two  most  of  the  time — 
they  do  slightly  different  things. 
I  use  'em  in  the  carf  on  planes, 
and  when  I  have  a  few  minutes 
to  wait  for  someone.  Most  of 
you  have  been  ignoring  my  ex- 
hortations for  you  to  get  into 
business  and  make  money  for 
years,  so  I'm  used  to  it.  But  I  do 
get  a  lot  of  pleasure  when  some- 
one says  hello  at  a  hamfest  or 


other  show  and  claims  my  edito- 
rials got  them  off  dead  center 
and  helped  make  them  rich.  I 
can  put  up  with  an  awful  lot  of 
old  hams  (poor  hamst  I  should 
add)  grumbling  about  not  agree- 
ing with  me  when  1  hear  that  now 
and  then. 

WAYNE  GREEN 
ALUMNI  REUNION 

If  you  know  anyone  who  has 
worked  for  me  over  the  last  24 
years,  have  them  get  in  touch. 
I'm  organizing  a  special  dinner 
meeting  at  the  November  Com- 
dex in  Las  Vegas  so  we  can  get 
together  for  a  reunion.  Hey,  next 
year  is  the  25th  anniversary  for 
73.  Not  many  magazines  survive 
that  long. 


FUN! 


John  Edwards  KI2U 

PO  Box  73 

Middle  Village  NY  1 1379 

ON  THE  ROAD  AGAIN 

Now  lhat  the  FUN!  poll  tabulations  are 
completed,  we  can  get  back  to  the 
business  at  hand.  Now,  where  was  17  Oh, 
yeah.  EPCOT  Center,  I  visited  Walt's  final 
brainstorm  last  April  while  in  Florida  to 
cover  a  space-shuttle  launch  for  another 
magazine. 

You  would  think  lhat  Mr.  FUN!  would 
have  fun  at  a  place  like  EPCOT,  right? 
Weft,  I  did— in  a  way.  I  couldn't  atop 
laughing  at  all  of  the  stupid  exhibits  Ex- 
perimental Prototype  Community  of 
Tomorrow?  Only  if  Kodak,  GM.  and  AT&T 
decide  to  rework  our  neighborhoods. 
Frankly,  the  place  Is  nothing  but  a  big 
trade  show  g lopped  with  the  usual  Disney 
hokum.  The  food  at  the  various  restau- 
rants was  good,  but  the  test  of  my  visit 
was  a  waste. 

Now.  don't  get  me  wrong,  I'm  not 
against  big  business.  I  like  money  as 
much  as  anyone  (perhaps  more  so),  but  I 
just  cant  see  how  EPCOT  is  going  to  help 
us  change  I  he  world,  tl  may  show  us  the 
glories  of  a  few  multinational  corpora- 
tions, but  it'll  take  a  lot  more  than  a  3-D 
movie  and  some  talking  dummies  to  lead 
us  into  the  third  wave.  Anyway,  how  can 
you  lake  I  he  place  seriously  when  its  com- 
munications exhibit  includes  a  revolving 
cover  of  CO  Magazine?  Really!  Take  my 
word;  stay  away. 

My  spring  travels  also  took  me  to  Wash- 
ington DC  and  the  Smithsonian's  re- 
vamped Museum  of  American  History. 
Make  a  note  to  hit  this  place  the  next  time 
you  visit  Disney  World  by  the  Potomac. 
The  displays  of  early  radio,  telegraph,  and 
computer  equipment  are  superb  and 
bound  to  thrill  any  red-blooded  ham.  Sad- 
ly, NN3SI.  the  Smithsonian's  ham  station, 
was  unattended  the  day  1  visited.  Quite  a 
pity,  It  was  a  Saturday  and  the  piece  was 
loaded  with  spring  tourists.  C'mon  guys, 
let's  get  our  act  together  If  I  had  had  my 
ticket  with  me,  I  would  have  sought  some- 
one out  for  permission  to  operate, 
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This  month's  column  is  about  nothing 
in  particular — just  some  random  quizzes 
on  random  topics. 


ELEMENT  1 

MULTIPLE  CHOICE 

1}  By  now  we  all  should  know  that  Hiram 
Percy  Maxim  W1  AW  was  a  founder  of  the 
American  Radio  Relay  League,  back  in 
1914.  But  who  was  the  League's  co- 
founder? 

1)  Herbert  Hoover 

2)  Clarence  Tusk  a 

3)  FrankMn  Gothic 

4)  Urban  Hewitt 

2)  What  were  the  official  Cone! r ad  fre- 
quencies? 

1)  14.090  and  21.090  MHz 

2)  540  and  660  kHz 

3)  640  and  1240  kHz 

4)  710  and  1000  kHz 

3)  The  word  "Conelrad"  stands  ton 

1)  Consolidated  emergency  limited 
radio  system 

2)  Connected  electronic  radios 
3J  Control  of  electromagnetic 

radiation 
4)  Consolidated  electronic  red  tat  ion 
network 
4}  You'll  find  the  "Graveyard"  on: 

1)  20  meters 

2)  11  meters 

3)  160  meters 

4)  the  AM  broadcast  band 
5)  Radio  Peace  and  Progress  broadcasts 
from: 

1)  The  United  Stales 

2)  China 

3)  The  Soviet  Union 
4}  Taiwan 


ELEMENT  2 

SCRAMBLED  WORDS 

Unscramble  these   terms   related   to 
shortwave  listening; 


telnls                gorparm            domsectl 

THE  ANSWERS 

dona                 licensetand      plisrotac 

Element  1; 

drabsocat         luitities 

1—2  Bui  HPM  got  all  the  publicity. 

2—2  So  it  says,  on  the  radio  In  my  62 

ELEMENT  3 

Chevy  Impel  a  convertible.  Nice  car. 

TRUE- FALSE 

Dated  radio 

3—3  In  theory,  It  was  supposed  to  keep 

enemy  aircraft  from  zeroing  In  on  a  town 

True         False 

or  city. 

X)  Howard  Hughes 

4—4  At  the  upper  end  of  the  band,  where 

was  a  ham. 

the  FCC  lumps  low-powered  broad- 

2) Andy  Devine  was 

casters. 

a  ham 

5—3  Yeah,  right, 

3)  Harry  Truman 

uta4  a  h+m 

Element  2: 

4)  The  first  Dayton 

(Reading  from  left  to  right):  static,  relay, 

Hamvention  was 

foreign;  calibrate,  overseas,  engineer; 

hald  In  Columbus. 

propaganda,  government,  language;  In- 
terval, religious,  music;  listen,  program, 

Si  The  f  CC  allows 

W1AW  to  use  up  to 

domestic;  band,  clandestine,  tropicals; 

10.000  Watts  of 

broadcast,  utilities 

power  during  code- 

practice  sessi  ons- 

Element 3: 

1  —  True          6— True 

et  The  planet  Jupiter 

can  be  heard  on  21 

2— True           7— True 

UMr 

3— False        B— False 
4— False        9— True 

7}SlNPOisa 

system  used  to  de- 

5—False      10— False 

termine  a  ratal  ved 

<dgitar*  qualiTy 

Element  4: 

8)  The  Voice  of 

1—  JOULE 

America  is  operated 

2— VOX 

by  a  private  com- 

3-DfPOLE 

psny. 

4— SCHEMATIC 
5— KILOWATT 

9)  The  electrical 

term  "Siemens""  uswJ 

6—  PERMEABILITY 

to  be  known  as 

7-SUFERREGENERATIVE 

"mho." 

3— FREQUENCY 
9-2ENER 

10)  A  (node  has  two 

elements. 

tactis 

arlye 

goimef 

breactila 

saeservo 

renege)  n 

granpopada 

lenrenvomg 

gauge!  an 

tralveni 

losegiuri 

mlcus 

ELEMENT  4 
ALPHABET  GAME 

Complete  the  words  below  by  placing 
letters  of  the  alphabet  on  each  dash.  Use 
each  letter  only  once, 

ABCDEFGHIJKL     W 
NOPQaSTUVWXYZ 

1)_OULE 

2)_0_ 

3}_IP_LE 

4>SC_E_AT_C 

5)_l_0_AT_ 

6)PERM_A_ILIT_ 

7)_U_ERRE_ENER_TIVE 

8»_RE EN__Y 

9}_E_E_ 


SCORING 

Element  f: 

Five  points  for  each  correct  answer. 

Element  2: 

One  point  for  each  unscrambled  word. 

Elements; 

Two  and  one- ha  If  points  tor  each  correct 
answer. 

Element  4: 

Two  and  one-halt  points  for  each  word 
completed. 

How  did  you  do? 

1-20  points— Amazing.  You  can  read! 
21-40  points— Not  good 
41-60  points— Noi  bad 
61-80  points— Pretty  good 
01-100  points— Want  to  lake  over  the 
column? 


PS* ! 

For  OSCAR  10  and  Russian 
Satellite  Communications 


2M-14C 

KLM's  Cirailar  Polarized  antennas  have  been  specifically  de- 
signed tt>  optimize  OSCAR  10  and  Russian  satellite  operation. 
Quality  workmanship  and  superior  design,  yield  virtually  per- 
fect circular  patterns  over  the  satellite  operational  bandwidth. 
Enjoy  less  Multi-Path  Distortion,  less  Flutter,  Fade,  and  better 
S/N  Ratios,  with  comparable  performance  on  transmit. 
Both  the  2M-14C  and  43 5- ISC  sport  virtually  unbreakable  3  16 
rod  parasitic  elements  anchored  thru  the  boom,  folded  dipole 
driven  elements  produce  excellent  physical  and  electrical  sym- 
metry for  years  of  constant  performance. 

Specifications:     (2M-14C) 


BANDWIDTH: 

GAI\:  •>>••** 
BEAMWIDTH: 
FEEO  IMP:  . . 
BALUN:    .... 


144^150  MR* 

II  dBdc 

48 

50  ohm  unbaL 
......  4:1.2KW 


BOOM  LENGTH 

VSWR: 

WIXDLOAD:   ... 

WT(LBS):    

ELLIPTIC  IT  Y:  . 


CIRC  I  LARITY  SWITCHER: 


.  ...*»- 


..  I2'9" 

■  ■■■-■■  »»#■   *  ■     ^     *"*  *  * 

....  1.25  sq.  It. 

3  dfB  Max, 
IXCLLDED 


The  435-  18C  is  a  star  performer,  an 
optional  CS~2  circularity  switcher 
puts  left,  and  right-hand  circular 
control  in  your  shack,  and  doubles 
i>  ii  two  port  divider  impedance 
transformer  For  single  feed  line 
convenient 


Specifications:     (435-J8C) 


BANDWIDTH:    ■  .  420-450  Y1H/ 

BOOM  LENGTH:   7.3  ft. 

BEAMWIDTH: 44 

VI  VST  D I  A:    Cen-  Rear/ 1 W 

CIRCULARITY  SWITCHER  . . . « 


VSWR: 1.5:1 

FEED  IMP:  50  ohm  unbaL 

BALUN:  ..  ...2-4:1.  IKW 

ELLIPTIC  HY: SdB  MAX. 

.(CS-2)  OPTIONAL 


v  vow  local  KIM  dealer  or  write  for  our  complete  calm 

IkMMI  electronics  Inc. 

P.O.  Box  816,  Morgan  Hill,  CA  95037 


TOUCH  TONE™ 
CONTROL 


OUR  NEW  CS-16  DUAL  PASSWORD 
DECODER  BOARD  IS  THE  FINAL 
SOLUTION  TO  REPEATER 
CONTROL  SECURITY 


« 


16  latched  on/off  functions 

Open  collector  (can  drive  relays  direct- 
ly) and  logic  outputs  for  each  function. 

Two  separately  programmable  three 
digit  passwords  allow  hierarchy  control 

Primary  password  can  access  ail  16 
functions 

Secondary  password  can  access  8 
functions 

A  primary  password  command  can 
enable/disable  secondary  password 
control 

Can  be  strapped  to  operate  without 
passwords 

Adjustable  pre-amp  accommodates 
10MV-2V  input 

Retransmission  of  control  tones  can 
be  eliminated  by  use  of  either  open 
collector  or  data  strobe  logic  outputs 

Power  up  reset 

XTAL  controlled  tone  decoder 

Operates  from  10  VDC  to  25VDG. 
Reverse  polarity  protected 

Standard  4,A*x6V*"  glass  board  wrth 
44  pin  gold  plated  edge  connector. 
Holes  permit  hard  mounting 

Comes  complete  with  manual  and 
mating  connector 

30  day  return  privilege 

Limited  six  month  warranty 

CALL  OR  WRITE  FOR  BROCHURE 


ra   $149 


ANOTHER  QUALITY  PRODUCT  FROM 


r&?i 


Connect 

Systems 
ncorpofated 


23731  Madison  Street 
Torrance,  CA  90505 
Phone  (213)  373-6803 
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(  BAR  TER  'N '  BUY 


Individual  {noncommercial) 
Commercial  .......,,,.*.. 


-    •    1*1- 


, 


15*  per  word 

.....  50c  per  word 

Prepayment  by  check  04  money  order  15  required  with  your  ad  No  discounts  or 
commissions  are  avarlabie  Please  make  your  payment  \o  73.  Rales  for  multiple 
insert  ions  are  available  on  request 

Advertising  must  pertain  tc  amateur  radio  products  or  services.  No  special 
layouts  or  positions  are  possible  All  advertising  copy  must  o*  submitted  type- 
written (double- spaced}  and  must  include  lull  name  and  address.  Copy  limited  to 
100  words,  maximum  Count  only  words  m  text .  Address,  tree. 

73  cannot  verity  advertising  claims  and  cannot  be  h«(d  responsible  lor  claims 
made  by  the  advertiser  Liability  will  be  limited  to  making  any  necessary  correc- 
tion in  the  next  available  issue 

Copy  must  be  received  in  Peterborough  toy  the  5th  of  the  second  month  pre- 
ceding the  cover  date 


MO&ILE  IGNITION  SHIELDING.  Free  litera^ 
ture,  Estes  Engineering,  930  Marine  Drive. 
Port  Angeles  WA  98362  6NB0O6 

COMPUTER  OWNERS!  Super  new  MFj 
1224  CVWRTTVfASCII  terminal  units. 
Send/receive  CW/RTTY  VlC-20  and  Com- 
modore 64  software.  Full  featured,  disk  or 
cassette.  Kantromcs<  too.  Low  prices, 
speedy  delivery.  Hundreds  Sold  interna- 
tionally SASE  for  details  and  catalog  of 
Commodore,  Atari,  PET,  2X-8lf  T1P  TRS-80 
software  and  accessories.  Amateur  Ac- 
cessories. 6  Harvest  Court,  RD  7,  Dept. 
BB,  Fleming  ton  NJ  06622.  Telephone 
f201)-78M55lr  6:30-10:30  Eastern  time, 
BNB019 

WANTED;  Cash  paid  lor  used  speed  radar 
equipment.  Write  or  call:  Brian  R  Ester 
man.  PO  Box  0141.  North  held  IL  60093; 
(312J-251-&9Q1.BNBQ30 

MILITARY  TECHNICAL  MANUALS  tor  old 
and  obsolete  equipment.  50-page  catalog, 
$3.00.  Military  Technical  Man  jar  Service, 
2266  Sen  a  sac  Ave_  Long  Beach  CA  90815. 
BNB045 

EMERGENCY  COMMUNICATIONS-An 
Organizational  and  Operational  Hand 
booh,  by  K3PUR.  A  complete  reference 
guide  for  ARES/RACES  and  other  public 
service  groups,  as  reviewed  in  December 
m  OST  and  January  84  CQ.  $9  95  plus 
$150  PM  to:  FDW  Arts,  1394  Otd  Guincy 
Lane.  Rest  on  VA  22090  (VA  residents,  add 
4%  tax},  BNB099 

DX  HEADING  MAPS  for  Boston.  NYC, 
Philadelphia.  Baltimore,  Deiroit.  Atlanta, 
Chicago,  New  Orleans.  St.  Louis,  Dallas. 


LA.  11-X17-,  $1.75  ppr  22-X34'.  $5.95 
pp.  Specify  city.  Massey,  PO  Bo*   397, 

Halnesport  NJ  08036;  (6Q9hZ61  2952, 
BNB094 

STATE-OF-THE-ART,  rupQed.  lowprofiie 
antenna  systems  Helical  designs  from 
3.5  to  50  M Hi.  DDRRs  from  144  to  450 
MHz.  Refer  to  73  magazine  reviews  In  Oc* 
lober  and  November,  1982  Com-flad  in- 
dustries. 25  Imson  Street,  Buffalo  NY 
14210;  <71ty773-1445.  BNB096 

ANTI-STATIC  DUST  COVERS  by  Cover 
Craft  Corporation  Amateur  radio,  com- 
puters, printers,  disk  drives,  VCRs.  New  or 
older  models.  Over  1,000  designs  m  stock 
and  over  1,000,000  in  use.  Call  or  write  far 
brochure  Birch  Hill  Sates.  PO  Box  234.  Pe- 
terborough NH  03458;  (603)-924  7953. 
BN6097 

FIND  OUT  what  else  you  can  hear  on  your 
general -coverage  transceiver  or  receiver. 
Complete  information  on  major  North 
American  radio-listening  clubs.  Send  25c 
and  SASE  Association  of  North  American 
Radio  Clubs,  1500  Bunbury  Drive,  Whit  tier 
CA90601,  8N8099 

MAQICOM  RF  SPEECH  PROCESSORS— 
Add  6  dB  of  average  output  with  genuine  rf 
clipping  in  your  transmitter's  i-f  stage. 
Custom  engineered  for  Kenwood  TS-120 
TS-130,  TS-430,  TS520,  TS-530.  TS-B20; 
Drake  T-4X,  TR-7:  Yaesu  FM02  Excellent 
speech  quality,  simple  installation,  af- 
fordable prices!  SASE  for  data  and  cost, 
Mag  loom.  PO  Box  6552 A.  Bellevue  WA 
98007.  BNB101 


written  estimates,  $25;  non-Coil  In  a,  S50. 
K1MAN,  t20?K95-2215  BNB117 

(MR A— International  Mission  Radio  Asso- 
ciation helps  missionaries  by  supplying 
equipment  and  running  a  net  for  them  daily 
except  Sundav,  14.280  MHz.  1900-2000 
GMT  Br.  Bernard  Frey,  1  Fryer  Manor  Rd.. 
Larchmont  NY  10538.  BNB123 

GROUND  RADIALS  WORK— Solve  VOW 
vertical  antenna  problems  with  the  fan- 
tastic Ground  Plane  One  (GP-1).  A  10-" -di- 
ameter 24-point  cast -aluminum  bus  that 
fits  any  2 "-diameter  or  smaller  mast.  Ra- 
dial problems  solved  for  only  524.95  Send 
an  SASE  for  photos  and  brochure.  Lance 
Johnson  Engineering,  PO  Box  7363,  Kan- 
sas  City  MO  641 16  BNB14B 

C5E  ROTOR  OWNERS-You  need  a 
"D-Lay-5"!  This  easy-to Install  circuit  pro- 
tects the  roior  from  damage  caused  by  ac- 
cidental braking.  Works  with  the  Ham  II, 
Ham  III,  Ham  IV,  and  Tail  twister  models. 
Provides  a  five-second  safety  factor  In 
your  rotor  brake.  Incredible  value  at  S  19.95 
Postage  paid  worldwide  Lance  Johnson 
Engineering.  PO  Box  7363,  Kansas  Cilv. 
MO  6X1 16  BNB14& 

ELECTRON  TUBES:  Receiving,  transmit- 
ting, microwave. .  .ail  types  available. 
Large  stock.  Next -day  delivery  in  most 
cases.  Daily  Electronics.  14126  Willow 
Lane.  Westminster  CA  92683;  (714J-894 
1368.  BNB150 

BEAT  the  overpriced  anienna  market.  We 
manufacture  antennas  and  kits  and  stock 
a  wide  variety  of  6061 -T6  ,058- wall  alumi- 
num  tubing.  Use  our  concept  and  onty 
your  imagination  will  be  the  limit.  Write 
Antenna  Dimensions,  PO  Box  340,  Ger- 
manton  NC  27019.  BNB157 

C-64  AND  VIC -20  ham  software:  new  con- 
tea  H  J  program,  call-name-QTH  log  pro- 
gram, ham  formulas  program,  much  more, 
LSASE  for  llsl.  Specify  computer  Walt 
KA9GLB,  4880  N.  49lh  St,  Dept  7.  Milwau- 
kee Wl  53218.  BNB1&4 

HAM  RADIO  REPAIR,  tube  through  solid 
state.  Robert  Hall  Electronics.  PO  Bo* 
8363,  San  Francisco  CA  94128:  (40&)~ 
292-6000.  BNB178 

SWL  REPORT  FORMS  designed  for  maxi- 
mum information  at  your  listening  post. 
Give  real  meaning  to  your  DX  reports.  De 
tails  2  IRGs    Rout    3H37  Champion  S(., 
Chtistchorth,  New  Zealand,  BNB180 


REPAIR,   alignment,    calibration,    Collins        WANTED:  RTTV/CW  SOFTWARE  for  Q& 


THE  ULTIMATE  PROGRAMABLE 


NICAD  CHARGER  WITH  MEMORY  ERASE 


50  min.  charge  time  *-450Mah 
battery 

Programable  -^  1  to  12  celfs 

No  Nicad  heat  build  up 


rr        * 


9     Dual  shut  oft  sense  circuit 


Repairs  many  shorted  cells 

Supplied   with   universal   EZ 
hook  wire  leads 


Control  Products  Unlimited,  Inc.  has  responded  to  our  professional  market  by  introducing  the  Model 
QMS  403  Hapid  Ntcad  Battery  Charger  and  Conditioner 

CPU's  many  satisfied  customers  have  from  time  to  lime  made  suggestions  concerning  extra  features  that 
they  felt  were  desirable  These  suggestions  were  compiled  and  our  new  product  group  went  to  work, 
implementing  these  features  in  the  cleanest  design  ever  Our  engineers  built  new  and  exciting  features 
into  the  advanced  lime  proven  circuitry  of  our  former  GMS  401  and  GMS  402  product  line. 

Specify  Voltage  and  Mah  of  Battery  Pack(s) 


with  order.  One  program  module  included  — 
optional  modules  33,00  each 

5249.00  plus  $4  00  Shipping 
(PA  Residents  add  5%  sates  tan 


fjj  Control  Products  Unlimited,  Inc 

PQ  Box  IO       DowninQCown.  Pa  1  S3 35 
t2!S}363-G395  ^^ 


borne- 1.  Tom  Yocom,  21  Bay  berry  Roadr 
Acton  MA  01720.  BNB1B1 

OSLS  &  RUBBER  STAMPS.  Top  quality. 

QSL  samples  and  stamp  information  50*. 
Ebbert  Graphics  D*7,  PO  Bo*  70  Wester 

vme  OH  43081.  BNB182 

DIGITAL  AUTOMATIC  DISPLAYS  for 
FT-101S,  IS 520s.  Collins,  Drake,  Swan, 
Heath,  and  others.  Six  1/2"  digits  Writ  a 
tor  informal  ion.  Grand  Systems  Dept  A, 
PO  Box  3377,  Blaine  WA  98230; 
|604>53f>455l   BNB1S3 

COMMODORE  HARDWARE:  VIC  20  Of 
C-64  RTTV/CW  Interface  with  programs 
(specify  tape  or  disk):  bare  board  Si 5.00. 
complete  unit  58500  Cassette  interface, 
use  instead  of  datacassette  bare  board 
$5.00.  complete  $15.00.  Bob  Koerbor 
KA7KBC.  7019  Jeanne  R&.  Lemon  Grove 
CA  92045;  (619M62-9443.  BNB184 

JCOM  ICMAT  with  professionally  installed 
Commspec  PL™  board:  $320.  Andy  OeMar- 
llni  KC2fF,  1631  Gulf  Blvd..  Clearwater  FL 
33515;  (81 3^59^2S&4.  BNB1S5 

TEMPO  VHFnOne  and  PS  $150  Chna  Toll 
KA1ZV,  16  Sayorook  Circle,  South  Hadtey 
MA  01075;  {413>532-1051  fatter  6  pm  EDT). 
BNB166 

WAKE  UP  SMELL  THE  COFFEE  Secu 
rity  alarm  business  is  right  up  your  alley 
Ideal  family  business,  EZ  J  earn.  Don't 
speed  by  (his  opportunity.  (2.00  rushes 
amazing  informal  ion.  Security  Electron^ 
fee  Internal  tonal.  PO  Box  145&B,  Grand 
Rapids  Ml  49501,  BNB187 

LEAftN  BASIC  BY  VIDEO.  VHS  Of  Beta.  No 
more  confusing  manuals.  Learn  at  your 
own  pace.  Video  divided  by  chapters. 
Easy  reference,  excellent  for  beginners, 
no  time  or  class  worry.  Learn  i  n  your  own 
home,  only  (49.98.  Story  Software,  Inc , 
3&3B  South  97th  Street,  Milwaukee  Wl 
5322S.  6NB1SS 

GE  TPL  TRANSCEIVER  on  six  FM,  mobile, 
50  W,    manual,    $110.    CJE    electronic 
course,  $30.  Bill  KA7DTN,  2016  Fox  Hill. 
Flagstaff    AZ  86001;   {602|  526^3298 
BNB189 

NOT  LIKE  OTHER  SOUND  CHIPS.  These 
are  true  stale  of  the  art.  The  besl  avail 
able.  New  unique  mult  instrument  CMOS 
mulli-melody  custom  ICs.  No  other 
source.  Low  cost.  Discounts  up  to  B5V 
Special  inventory  offer.  SASE  brings  free 
flyer  K  Boufai.  Electronics  Consultant 
244  Fiuwater  Street,  Philadelphia  PA 
19147.  BNB190 

VIC  20VC-64  budget -priced  inierl  ace/soft- 
ware  for  full  CW  rcv/xmt.  Features  LED 
tuning,  programmable  message  buffers, 
large  type-ahead  buffer  and  more.  Works 
with  any  rig.  Specify  computer  and  disk  or 
cassette:  $39.50.  Paul  Rosenkranz  N5FONp 
Route  4,  Box  24D,  Taylor  TX  76574.  BMB191 

AMATEUR  RADIO'S  NEWSPAPER— 
WQRLDRADiO,  Latest  info.  One-year  sub- 
scription (12  issues)  only  $10,  Wortdradto, 
2120C  28th  St.,  Sacramento  CA  958 tfl, 
BN6192 

PACKETEERS— Tandy  modehlOO  brief- 
case computer,  32 K  ROM,  32K  RAM.  RS- 
232  cabte,  tetephone  cable,  transformer, 
manual,  and  lechnical  manual:  S750.  Bill 
Echols  WA2IMYRM,  466?  North  View  Road 
NW,  Kennesaw  GA  30t44:  (4041-9284510. 
BNB193 

flCA  VOLT-OHMS  WV97A  S30,  WV77G 
S20.  Old  HRO  coil  set  $70   Beckman  pH 
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meter  $25.  K6KZT,  2255  Alexander.  Los 
Qsos  CA  93402.  BNB1&4 

ANTENNAS  WANTED:  We  pay  cash  tor 
surplus  amateur  and  CB  antennas.  Must 
be  In  original  boxes  and  fn  reasonably 
Qood  condition.  Send  a  list  or  call:  H  C. 
Van  VaEzah  Co.,  1140  Hickory  Trail.  Down- 
ers Grove  I L6051 5.  BNB195 

SALE-COMPLETE  OPERATING  STATION 
—Mint  Drake  R4B-T4X,  power  supply, 
switching  console  with  phone  patch,  fil- 
tered pair  8 13s  10-80  linear.  34  V  power 
supply,  all  cables,  relays,  manuals:  $300. 
W2ET8M212>££H5139-  BNB196 


NEW  HAM-SWL  SOCIETY  for  unity  of 
thought  &  learning  Open  to  all.  Many  top- 
icsH  awards,  free  ad  space  in  periodical, 
society  net.  museum  participation.  Shack 
pics  &  OSLs  welcome.  Writers  needed. 
SASE  for  info  to  HCSW,  32  App! agate, 
Bennington  VT  05201.  BNB197 


KT5S  SUPER  OX  SLOPER  60-  10m  only 
$59,95.  KT5B  multiband  dipole  160-IOm 
only  $59  96.  2*kW  roller  inductor  (28  uH) 
$47.50.  Weather-boot  kit  (PL-259)  $8.95 
p.p.  Much  more!  Info  a^ai fable.  Kilo-Tec, 
PO  Box  1001,  Oak  View  CA  93022:  (605h 
646-9645  BNB198 


WANTED:  E.H.  SCOTT  RADIO  — 1935/1940 
vint  ape.  Either  23-tube  A 1 1- Wave  or  Phil- 
harmonic. Must  be  In  excellent  condition. 
Will  pay  shipping  charges.  J.  Fred  Belles, 
8563  Peebles  Road,  Pittsburgh  PA  16237, 
BN8199 

COLOR   COMPUTER    OWNERS— Free 
software  and  hardware  catalog.  Spectrum 
Projects,  PO  Box  9866,  San  Jose  CA  95157 
0866  BNB200 

ROHN  TOWERS-wholesale  direct  to 
users.  23**4  to  34%  discount  from  dealer 
price.  All  products  available.  Write  or  call 


for  price  list.  Also  we  are  wholesale  dis- 
tributors for  Antenna  Specialists,  Regen- 
cy. Hy  Gain.  Hill  Radio.  2503  OE  Road. 
PO  Box  1405,  Bloomington  IL  61701-0887; 
(309>-663  2141    BNB201 


FANTASTIC  DISCOUNTS— icom.  Ken 
wood.  Yaesu,  Sony,  MFJ.  Panasonic. 
Unlden,  Bearcat,  Regency,  antennas, 
coax,  CW/RTTY  decoders,  marine,  more! J 
Free  UPS  shipping  &  insurance  to  46 
states,  25-page  picture  catalog  S1.Q0  f re- 
fundable). Galaxy  Electronics,  Box  1202 
67  Eber  Ave.,  Akion  OH  44309;  {216)- 
3764402  9-5  pm  EST.  BNB202 


The  Best  Place 

To  Find 

New  &  Used 

Electronic 

Equipment 
Buy-Sell-Trade 
Our  §th  Ymar 


Nors  &  VOLTJ 


NAK  atAA 


SC* 


"■n  QUA 


audio  vhctal 


NUTS  &  VOLTS 

MAGAZINE 

PO  BOX  1 1 1  l-G  •  PLACENTIA.  CA  92670 

714-632-7721  ^137 

JOIN  1000s  OF  READERS  NATIONWIDE 

U.S.A.  SUBSCRIPTIONS  (monthly) 
I  Yr-  $12.50  1st  Class;  $7.00  3rd  Oass 
LIFETIME  -  $25,00  -  3rd  Class  MaiUMy 

With  Frtt  Classified  Ad 


IT  PAYS  TO  ADVERTISE 
IN  73 


TS830/TS930S 
IMPROVED! 


Yea,  spectacularly!  By  simply  adding  a  Matched  Pair 
of  topquaitty  Fox  Tango  Ffftars.  Here  are  a  tew  quotes 
tmm  enthusiastic  users. 
.   make*  a  new  dg  out  of  my  old  TS83QS   . 
. ,  ,  V87  now  works  the  way  I  dreamed  ft  thou  Id 

Spectacular  Impwment  in  $S8  telecttvity. 
. . ,  Completely  eliminates  my  need  tor  CW  titters. . . 
. .  .  Simple  Installation   .    excellent  instructions    , 

Switched  fitters  to  new  9305  when  I  treded  my  aid 
830   .   iimi  solid  Improvement! .  . 

The  2.1  KHz  bandwidth  Fox  Tantjo  SSB  filters  are 
notably  superior  to  both  original  2.7KHz  BW  units  but 
e specially  the  modest  ceramic  second  IF,  our  substi- 
tutes are  both  8-pole  discrete-crystal  construction. 
Compare  the  leaf  results—  Fox  Tango  Filters  vs.  Ken- 
wood's: 

On  SSB  with  VBT  Off — RX  BW;  2.0  vs  Z4;  Shape  Fac- 
tor: 1.2  vs  1r34:  80rJ8  BW:  2,48  va  3.41;  U  it  I  mate  Rejec- 
tlon:  110dB  vs  B0. 

On  CW  wtth  VBT  sat  for  300Hi  BW— Shape  Factor  2,9 
vs  3,33;  Insert  ion  Loss:  IdB  vs  1Gd8!  Chances  are  you 
won't  need  them  but  a  new  400Hz  CW  pat r  is  now  avail' 
able  for  those  who  Inaist  on  the  very  best  CW  recep- 
tion. 
COMPLETE  KfTS * -  -  -  .Onh/ $170 each 

FTK83G  or  FTK930  {2.1  KHi  BW  for  SS8/CW) 
FTK830  or  FTK930  (400KHZ  BW  for  CW  Only) 

Price  Includes  a  matched  pair  of  Fox-Tango  filters,  all 
needed  parts  and  mat  ructions.  Specify  rig  type  and 
bandwidth  aestred  wtien  ordering. 

NEW!  TS-430S  CASCADING  KIT.  .    %&5 

Extra  tail-end  M  filter  improves  SSBJCW  selectivity 
and  dynamic  range  while  reducing  noise.  No  effect  on 
IX  AM/FR  Price  includes  2-1  kHZ  F-T  filter,  new  PC 
board,  Teflon*  coaa.  detailed  Instructions,  etc, 


Shipping:  $3,00;  air  $5:00 
(if  C.O.D,  add  StOO) 
Overseas  $10.00,  FL  tax  5% 


FOX  TANGO  CORPORATION 

801  15944S,  W.  PMm  Beach  FL  33416 
(305)  683-9587  ^95 


EXCITING  NEW  PROGRAM 

To  TRAIN  You 

With  .  .  .  SOUND  ...  To  Increase 

Your  Code  Speed  To  Any  Level!! 

tJniquc  method  helps  you  copy  fast 

and  easy. 

Computer  Program*  fa*  IBM  PC  and  all  compatibles 

*  .  *  ■  s  1  y ,  y  5 

Or 

Ciwtte  Tape*  |Sei  Of  Three  60  M in  Tapes) 

....  S  19.95 


Send  Money  Order  lo  avoid  C.O,D.  charges; 

PM   100  Software  Croup 

c/o  Clearwater  Computer  Center  Inc. 

3447  US.  19  N, 

Clearwater.  FL  33519 

J8I3)  785  8022  ^29* 


ANTI-STATIC 
DUST  COVERS 

for  New  &  Old  Model  Amateur  Radios, 

Computers,  Disk  Drives,  also  Custom  Made. 

Over  1  Million  in  use.  Send  for  Brochure. 

Radio  Covers  Available: 


Alpha 

ICOM 

Bearcat 

Kenwood 

Collins 

MJF 

Dentron 

Panasonic 

Drake 

Robot 

Halicrafters 

Swan 

Heath 

TenTec 

Henry 

Yaesu 

BIRCH  HILL  SALES,  P,0   Box  296 

Peterborough,  NH  03458 

TeL  (603)  924-7959 


UPYOURERP* — 

For  HT  owners  operating  inside  a  vehicle  and  wanting 
increased  T/R  range.  RF  PRODUCTS  has  the  low  cost 
solution 

Remove  your  BNC  antenna  from  the  HT  and  mount  on 
the  RF  PRODUCTS  BNC  magnet  mount,  install  the  magnet 
mount  on  the  roof  top  and  connect  tne  BNC  co-ax  connector 

The  magnet  mount  (part  no  199-445)  has  10  feet  of  small 
<5/32"}co*ax  with  BNC  connector  attached  and  is  priced  at 
$15.95  (inciudrng  shipping  by  UPS  to  48  states). 
TO  ORDER  ■  send  SI  S.95  money  order  or  cashiers  check  only 

Ra.  residents  add  5%  tax,  for  air  UPS  add  Si  .50 


?? 


The  RF  P  ROD  U  CT  S  M  agne  t  Mo  u  nt  s  are  one  of  the  few  m  agn  et  \c  an  lenna  mo  u  n  is  a  vai  I  able 
that  can  be  repaired  should  the  co-ax  cable  be  damaged .  Trie  co-ax  cable  connector  includes 
a  shrink  lubing  strain  relief  for  long  life  at  the connectorfcabfe  flex  point  (an  RF  PRODUCTS 
exclusive  on  all  cable  assemblies} 

Eight  other  models  a  vaflablewpih  three  each  choice  of  antenna  connectors,  co-ax  types  and 
transceiver  connectors  {BNC.  1-1/8-iS,  5/16-24  &  RG-122U,  RG-58A/U.  mini  BX  &  BNC, 
PL-259,  type  N), 


RF  PRODUCTS 

P.O.  Box  33,  BocktedQe,  FL  32955,  U.S.A.  (305)  631  0775 


***277 


WE5TECH 


ELECTRONICS 


m 


ICOM 


IC-745  . . .  $888 
Call  Today  For  Your 
SPECIAL  PRICE 
on  all  ICOM  items 


liar 


TEIM-TEC 


V  JPC  AZDEN 

BIG  SAVINGS! 

—Call  Today— 

•  Corsair— Argosy  II — 2m  HT 

•  Call  for  Discount  Package  Prices! 


Prices  and  availability  subject  to  change;  please  call  (or  latest  information 
RTE  286,  PRESOUE  ISLE  PLAZA.  PITTSBURGH,  PA  15239 

CALL  (412)  733-1555   MT&W  10-6  Th&F  10-8  Sat  10-2 


r"  See  Ust  Qt  Advertisers  on  page  98 
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SATELLITES 


AWARDS 


SPACESHUTTLE  COMMENTARY 

The  Space  pen  Amateur  Repeater  Club  (SPARC)  has  been  authorized  by  AM  SAT  to 
transmit  space-shuttle-mission  commentary  for  all  missions  on  Special  Services  Chan- 
net  H2  (145  963  MHz)  of  AMSAT-OSCAR  10.  SPARC,  through  the  facilities  of  K4QCC  and 
WB4ZXS.  will  provide  space-shut  tie-mission  audio  for  several  hours  each  as  time  per- 
mits. All  amateur-radio  operators  are  Invited  to  submit  reception  reports  to:  SPARC,  PO 
Box  672,  Merrill  Island  FL  32952.  (de  Carl  AA4MI) 


HAM  IN  SPACE-TAKE  3 

Yet  another  amateur  has  been  chosen  by  NASA  for  the  space-shuttle  program.  This 
lime  ll's  Dr.  Ron  Parise  WA4SIR.  Ron's  contract  calls  for  at  least  two  missions,  the  firsi 
being  61 F  scheduled  to  fly  in  March,  1966.  Ron  is  very  active  in  AMSAT  and  has  been 
science  coordinator  for  the  UO-9  project  Regarding  amateur-radio  operation  from  the 
shuttle,  Ron  says  he  is  "enthusiastic"  and  looks  forward  to  bringing  some  radios  aboard. 
Possible  follow-up  flights  may  include  missions  In  November.  19&6,  and  July,  1987. 

SPACE  TRAFFIC  CONTROL 

AMSAT  may  soon  need  to  sponsor  a  permanent  nam  in  space  jusl  to  direct  traffic. 
Plans  for  (he  next  year  or  so  call  for  several  new  satellites  including  Phase  MIC, 
ABSENNE,  JAS-1K  P  ACS  AT,  and  hopefully  a  parasitic  geosynchronous  system.  Add 
these  to  the  birds  already  orbiting  ^OSCARs  9. 10. 11.  and  six  RS-sertes)  and  we  ve  made 
quite  a  contribution  to  the  already- present  congestion  Any  volunteers? 

TIMELY  INFORMATION 

Up-to-date  information  on  all  aspects  of  satellite  operation  may  be  obtained  by  tuning 
in  10  one  of  AMSATs  information  nets.  Times  are  in  UTC  and  frequencies  are  in  kHz: 
0200  Tuesday  on  3850 
1900  Sunday  on  142B2 
1800  Sunday  on  21280 
0300  Wednesday  on  3850 
0400  Wednesday  on  3850 

You  may  also  receive  late-breaking  news  by  copying  the  ARRL  bulletin.  For  a  complete 
schedule  of  ARRL  transmissions,  send  an  SASE  to  the  League  at  225  Main  Street,  New- 
IngtonCT  08111 


Thanks  to  Amateur  Satellite  Report  lor  this  months  Information 
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SUBMARINERS 

The  DuPage  Amateur  Radio  Club  will  be 
operating  a  special-event  station, 
W9DUP,  in  honor  of  the  30th  annual  con- 
vention of  the  US  Submarine  Veterans  of 
World  War  Two  from  Wednesday,  August 
29,  through  Saturday,  September  1,  1984, 
from  the  submarine  USS  Sfhot sides 
which  is  docked  as  a  War  Museum  along- 
side Navy  Pier  In  Chicago 

Hours  of  operation  will  be  from  1100  to 
0300  UTC  oa lip  on  10  through  80  meters 
and  also  two  meters.  Pot  a  commemora- 
tive certif  icate  send  $1 ,00  and  a  f  10  SASE 
to  OARC,  PO  Box  71,  Clarendon  Hills  IL 
60515. 

WINO  AT  WORLD'S  FAIR 

The  Wireless  Institute  of  New  Orleans 
(WINO)  will  be  operating  a  special-event 
station  al  the  Louisiana  World  Exposition 
on  August  31  and  September  t.  The  "Won- 
derful WINO  Weekend  at  the  World's 
Fair"  will  enable  hams  around  the  world 
to  contact  the  World's  Fair  amateur  radio 
station,  KSWF,  on  the  Friday  and  Satur- 
day nights  preceding  Labor  Day,  from 
10#G  pm  CDT  until  £00  am  CDT. 

Contacts  will  be  on  the  forty-meter 
band,  LSBr  on  or  near  7.240  MHz.  Propaga- 
tion permitting,  KSWF  will  also  be  on  75 
and  20  meters. 

Special  commemorative  QSUCerltfi- 
cates  confirming  contacts  will  be  avail- 
able for  an  SASE  to:  WINO,  Box  6541,  New 
Orleans  LA  70174. 

LAKE  COUNTY  ARS 

Tne  Lake  County  Amateur  Radio  Society 
will  have  a  special-event  station,  N6GJM. 
at  the  Lake  County  Fairgrounds  on  August 
31  through  September  3. 10; 00  am  to  10:00 
pm  POST 

Operating  frequencies  will  be  10  to  20 
kHz  above  the  bottom  portion  ot  CW  and 
phone  bands,  15  through  80  meters. 

A  special  certificate  is  available  tor  an 
SASE  to  KRSG,  PO  Box  682,  Cobb  CA 
95426. 

OK  CORRAU  TOMBSTONE, 
COCHISE  COUNTY,  ARIZONA 

A  special-event  station  will  again  oper- 
ate from  the  heart  of  the  OK  Corral,  in  con- 
Junction  with  the  third  annual  Rendezvous 
Of  The  Gunfighters,  September  1.  2,  and  3. 
1964, 

The  OK  Corral  was  the  site  of  the  fa- 
mous shoot-out  between  the  Earp  and 
CI  ant  on  factions  In  1881,  Operations,  co- 
sponsored  by  KB7KZ  and  the  Old  Pueblo 
Radio  Club  will  begin  at  1500  UTC.  Sep- 
tember 1,  and  run  through  2200  UTC,  Sep- 
tember 3,  on  CW  and  SS6\  Frequencies; 
SSB-28680,  21300.  14280.  7280;  CW- 
21130.7130. 

A  certificate  will  be  awarded  to  all  who 
work  us  as  well  as  SWLs.  Please  send  a 
large  8-1  ft"  x  11"  SASE  (40  cents  post 
age)  to;  KB7KZ.  PO  Box  36032,  Tucson  AZ 

LOCOMOTIVE  MOBILE 

The  Northern  New  Mexico  Amateur 
Radio  Club  will  hold  its  2nd  annual  steam- 
locomotive  mobile  operation  on  the  Cum- 
ores  and  Tollec  Railroad,  September  8, 
1984,  de  1000  MST  to  1630  MST.  Frequen- 
cies of  operation  will  be  14  225  MHz  and 
7  225  MHE.  The  train  will  travel  from  Anto- 
nRo  CO  to  Osier  CO  and  back,  crossing 


the  NM  and  CO  border  10  times.  If  you 
wish  to  Join  tis,  contael  Daryl  Grant 
W7LHO,  1865  Camlrto  Lumbre,  Santa  Fe 
NM  87502. 

HONORING  BEAR  BRYANT 

The  West  Alabama  Amateur  Radio  So- 
ciety (WAARS)  will  operate  the  2nd  annual 
special -event  station  on  Saturday,  Sep- 
tember 8,  in  commemoration  of  the  great- 
est college  fool  ball  coach  in  history,  Paul 
"Bear"  Bryant. 

The  Bear  Bryant  special*event  station 
will  operate  from  the  campus  of  ine  Uni- 
versity of  Alabama.  WAARS  wilt  operate 
using  the  calf  sign  KE4TN  from  13002  to 
24002  on  that  date. 

Phone  frequencies  wili  be  the  bottom 
25  kHz  on  the  General  40-10-meter  phone 
band.  The  club  will  also  work  Novices  on 
the  bottom  25  kHz  of  the  Novice  band.  The 
club  will  offer  a  handsome  commemora- 
tive certificate  of  the  event  to  any  station 
worked.  Send  Si  and  a  targe  SASE  to  the 
West  Alabama  ARS.  PO  Box  1741.  Tusca- 
loosa AL  35403. 

MARK  TWAIN  ARA 

The  Mark  Twain  ARA  will  operate 
W9KEM  from  1400Z  to  23002  on  Septem- 
ber 8th  and  9th  to  celebrate  the  dedication 
ot  the  20.000-acre  Mark  Twain  Lake  and 
Clarence  Cannon  Dam  in  east-central  Mis- 
souri. 

Phone  operation  will  be  In  the  lower  25 
kHz  of  the  40-,  2Q-:  and  15-meter  General 
bands,  also  Novice  operation  in  the  40 
meter  band.  For  certificate  send  a  legal- 
Size  SASE  to  Mark  Twain  ARA,  PO  Box  56. 
Center  MO  63436-0056, 

OCEAN  MONMOUTH  ARC 

Ocean  Monmouth  Amateur  Radio  Club 
(OMARCJ  wili  operate  KC2Q  from  1600Z 
on  September  22,  >984.  until  1600Z  Sep- 
tember 23.  1984,  from  (he  Guglielmo  Mar 
coni  Memorial  Tower  which  was  used 
during  early  transoceanic  receiving  exper- 
iments. Frequencies-  3.965,  7,265,  14.265, 
21,365,28.565.  Fpra  QSL  send  an  SASE,  or 
lor  a  certificate  and  a  OSL  send  $1.00  to 
KN2B  18  Gardners  Lane,  Manasquan  HJ 
06736. 

PAUL  BUNYAN  FESTIVAL 

The  Paul  Bunyan  Wireless  Association 
and  the  Bra  1  nerd  Area  Amateur  Radio 
Club  will  be  sponsoring  a  special^event 
station  from  the  site  of  the  Paul  Bunyan 
Festival  near  Bra i nerd  MN.  Operation  will 
be  from  18002  0*1  September  22,  until 
210OZ  on  September  23  Operation  will  be 
in  the  lower  portions  of  the  General -class 
phone  bands  of  40-10  meters  For  a  com- 
memorative QSL.  send  QSL  and  SASE  to 
Rick  Paine  KCflYG.  PO  Box  354,  Pequot 
Lakes  MN  56472 

MOUNTAIN  STATE  AWARD 

The  Logan  County  ARC  will  hold  its 
fourth  annual  Mountain  State  Award  ex- 
pedition from  1600  UTC  on  September  22. 
until  0200  UTC  September  23P  19B4.  The 
callsign  will  be  W8VEN, 

Phone  operating  frequencies  will  be  ap- 
proximately 25  kHz  from  the  low  end  of  the 
General  phone  80-  and  40-meter  bands  as 
propagation  allows. 

A  handsome  8"  x  10"  certificate  will  be 
awarded  to  all  contacts  submitting  a  QSL 
and  legal -size  SASE  to  Robert  T.  Johnson 
W8VEN,  PO  Bo*  320,  Stolllngs  WV  25646. 
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DR.  DIGITAL 


Robert  Swirsky  AF2M 
PO  Box  122 
Cedarhurst  NY  17516 

MAILBAG 

Every  so  of  tan,  I  look  through  the  letters 
I  receive.  It  always  amazes  me  to  see  all 
the  sijly  things  I  am  asked  to  do— debug 
programs,  design  hardware,  or  write  soft- 
ware. Today ,  I  got  what  is  by  far  the  moat 
interesting  letter,  ill  reads: 

Dear  Dr  Digital. 

I  never  thought  I'd  be  writing  to  you,  but 
the  problem  persists  In  the  cold  of  winter, 
they  freeze  over  and  I  can't  do  a  thing  with 
them;  In  the  summer,  they  cud  up  and 
wrinkle.  Please,  Dr  Digital.  I  need  help.  My 
digits  bother  me  so. 

Besides  all  that— other  people  place 
their  digits  on  top  of  mine!  Really,  Doctor, 
can't  anything  be  done?  They,  ot  course 
say  (mumble}  "Excuse  me,"  "S'cuse  me," 
or  "S'rTy,™  but  my  digits  ache  anyway. 

HELP! 

Unfortunately,  the  letter  had  no  signa- 
ture or  teium  address,  so  I'll  have  to  reply 
in  the  column 

Dear  Friend, 

I  think  I  have  a  solution  to  your  problem 
that  will  reduce  your  digital  problems  by 
twenty  percent  and  make  you  a  better 
computer  programmer, 

My  idea  is  thfs:  Nave  two  of  your  fingers 
removed.  This  way  there  will  be  fewer  fin- 
gers to  give  you  grief.  In  addition,  you'll  be 
a  whiz  with  octal  (base  8}  notation.  If  you 
program  in  assembly  language,  base  8 
will  come  in  handy. 

Your  Friend, 
Dr.  Digital 

REAL  PROGRAMMERS 

Are  you  a  reaJ  programmer?  There  has 
been  much  written  on  what  separates  the 
reaf  hams  from  the  appliance  operators, 
hut  not  on  how  to  tell  the  real  program- 


mers from  the  hackers.  I  offer  the  follow 
Ing  guidelines.  See  how  many  you  follow 
Real  programmers . . . 

Use  FORTRAN  II 

Use  Intel  Mnemonics  for  ZhSO  work 
Never  use  comments 
Can  read  paper  tape 
Use  obscure  tricks 
Use  DSEGs 

Understand  the  USING  directive 
Can  get  out  of  Witt's  End 
Prefer  TECO  or  CP/M  ED 
Know  R3X-11M 

Never  upgraded  I  heir  computers 
from  CP/M  1.4 

Don't  sign  licensing  agreements 
Program  m  uppercase 
Slash  the  letter  "O"  and  not  the 
number  zero 

Use  B  '  SSSD  floppy  disks 
Program  off  the  front  panel 
Feel  PUM  Is  too  high  level 
Play  TOPS- 10  Advert  lure,  Lunar 
Lander,  and  nothing  else 
Use  Dijkstra's  picture  for  a  dart- 
board 

Call  by  name 
Program  tor  fun 

Have  an  autographed  picture  ot 
Knuth 

Take  Iheir  work  home 
Are  usually  poor 

WE  INTERRUPT  THIS 
PROGRAM., 

For  the  past  few  months,  Tve  been  dis- 
cussing some  ways  computers  are  inter- 
faced to  external  equipment,  such  as  artv 
ateur-radio  hardware.  This  month,  I  will 
continue  the  discussion  with  a  descrip- 
tion of  interrupts. 

If  you've  written  programs  of  any  siz- 
able length,  you  have  probably  divided 
your  code  into  subroutines.  A  subroutine 
is  a  section  of  code  that  is  to  be  executed 
a  number  of  times  during  a  program's  exe- 
cution. Ft  is  invoked  by  a  statement  such 


as  CALL  GOSUB,  or  JSR.  For  example,  in 
6502   assembly   language,   a   subroutine 
call  looks  like  this: 
JSRSUB1 

When  this  statement  is  executed,  a  num- 
ber Of  things  happen.  First,  the  content  of 
the  program  counter  is  stored  in  a  special 
memory  location  called  the  stack.  The 
program  counter  is  a  special  register  with- 
in the  microprocessor  that  contains  the 
address  of  the  next  instruction  to  be  exe- 
cuted. After  thla  Is  done,  the  address  of 
the  subroutine  "SUB1"  is  loaded  into  the 
program  counter.  This  causes  the  com- 
puter to  branch  to  the  subroutine. 

After  the  subroutine  is  finished,  pro- 
gram execution  returns  to  the  statement 
after  the  calling  JSR,  In  6502  assembly 
language,  this  is  accomplished  with  the 
RTS  (return  from  subroutine}  statement, 
For  example,  subroutine  SUBi  might  look 
like  this: 
SUB1     CLC 

LOA#03 

ADC*99 

STA  XVZt 

RTS 
The  RTS  essentially  'undoes"  the  JSR 
statement.  It  takes  the  value  of  the  pro- 
gram counter  that  was  stored  on  the  stack 
by  the  JSfl  statement  and  loads  it  back  in- 
to the  program  counter.  This  causes  the 
Computer  to  resume  program  execution  at 
the  statement  after  the  JSR.  Because  of 
the  way  that  the  contents  of  the  program 
counter  are  stored,  the  subroutine  can  be 
called  from  any  pan  of  the  mam  program 
and  it  will  be  able  to  return  control  to  the 
main  program. 

Now  ihat  we  have  the  concept  of  a  sub- 
routine out  of  the  way,  we  can  begin  to 
look  at  interrupts.  An  Interrupt  is  similar 
to  a  subroutine  except  Ihat  an  external 
event,  not  a  program  call,  causes  it  to  be- 
gin execution, 

Suppose  you  are  using  a  computer  to 
control  a  RTTY  mailbox  station  that  uses 
telephone  lines  for  control  purposes, 
such  as  turning  the  system  on  and  off- 
One  way  of  writing  the  software  for  the 
computer  controller  is  to  have  it  check  the 
phone  line  every  so  often  to  see  if  a  call  is 
coming  In,  This  would  require  a  software 
branch  to  the  telephone-checking  subrou- 
tine as  often  as  possible.  This  method  is 
called  "polling. "  The  hardware  that  inter- 


faces the  computer  to  the  telephone  line 
ts  polled  (examined)  every  so  often  to  see 
if  a  call  is  coming  in  Polling  can  waste  a 
great  deal  of  time,  as  well  as  slow  the  rest 
of  the  program  down. 

A  much  better  way  of  doing  this  is  to 
use  interrupts,  Every  microprocessor  has 
an  Interrupt  input  line  of  some  form,  ft  the 
telephone-Interface  hardware  was  con- 
nected to  the  interrupt  line  on  the  micro- 
processor, It  would  cause  an  interrupt 
routine  to  be  executed.  An  Interrupt  rou- 
tine resembles  a  subroutine.  In  6502  as- 
sembly language,  an  interrupt  routine 
might  look  like  this: 
INT     LDA  #00 

STA  TURNOFF  ;turn  Iransmitter  off 
RTI 
The  STA  statement  Stores  a  zero  in  a 
memory  location  that  causes  our  hypo- 
thetical transmitter  to  shut  off.  Notice 
ihat  the  interrupt  routine  ends  in  an  RTI  in- 
struction Instead  of  an  RTS  instruction, 
This   is   because  an   interrupt   request 
causes  the  status  register  to  be  saved  on 
the   stack    In   addition   to    the    program 
counter.  The  RTI  statement  restores  both 
the  status  register  and  the  program  count 
er  to  their  original  states.  This  way.  the 
main  program  can  resume  execution  as  if 
nothing  happened. 

On  the  6502  microprocessor,  there  are 
two  interrupt  connections,  IRQ  and  NMi. 
The  IRQ  is  a  maskable  interrupt,  and  the 
NMI  Is  non  maskable.  A  maskable  inter- 
rupt is  an  interrupt  that  can  be  disabled  by 
setting  a  special  bit  in  the  status  register. 
When  this  bit  is  set.  me  maskable  inter- 
rupt (IRQ)  is  ignored.  The  NMi  interrupt  is 
always  acted  upon;  it  cannot  be  masked. 

How  does  the  computer  know  where  to 
branch  when  an  interrupt  occurs?  In  the 
6502.  there  are  a  number  ot  special  loca- 
tions called  interrupt  vectors.  These  loca- 
tions contain  the  addresses  that  the  inter 
rupt  service  routines  start  at  The  vector 
location  tor  the  IRQ  interrupt  is  hex  loca- 
tions FFFE  and  FFFF;  the  NMi  vector  is  at 
FFFA  and  FFFB. 

Next  month,  we'll  explore  interrupts  fur- 
ther. On  some  of  the  newer  processors, 
such  as  the  8086  and  the  68000.  interrupts 
are  extremely  complex.  If  one  masters  the 
use  of  microprocessor  interrupts,  one  can 
design  much  more  efficient  computer- 
controlled  devices. 


SOCIAL  EVENTS 


Listings  in  this  column  are  provided  free  of 
charge  on  a  spac&avaffQbte  bests  The  fof 
(owing  information  should  be  included  in 
every  announcement:  sponsor,  event,  dater 
time,  place,  city,  state,  admission  charge  {if 
any),  features,  talk  in  frequencies,  and  the 
name  of  whom  to  conta  ct  for  further  informa- 
tion. Announcements  must  be  received  by  73 
Magazine  by  the  first  of  the  month,  two 
months  pnor  to  the  month  m  whtch  the  event 
takes  place.  Mail  to  Editorial  Offices,  73  Mag- 
azine,  Pine  St,  Peterborough  NH  03458, 

BUFFALO  NY 
SEP  7*8 

Kam-ORama  and  Gornputerfest  1964 
wifl  be  held  on  Friday  and  Saturday,  Sep- 
tember 7-8,  1984,  at  the  Erie  County  Fair- 
grounds (Buffalo  Raceway,  south  of  Buf- 
falo NY),  The  hours  on  Friday  are  6:00  pm 
to  ftOG  pm  and  On  Saturday  7:00  am  to 
5:00  pm.  Admission  is  $4.50.  Flea-market 


vendors"  fees  are  $10,00  for  Indoor  space 
and  $3.00  for  outdoor  space.  Features  will 
include  new  equipment  and  video  dis- 
plays, computer  demonstrations,  techni- 
cal and  nontechnical  programs,  a  chicken 
barbecue  (new  this  year),  and  awards.  Talk- 
in  on  146,31/Jl  (W2EUP/H)  and  14&5&.  For 
more  information,  write  Nelson  Oldrield, 
126  Green  way  Boulevard.  Cbeektowaga  NY 
14225. 

LARAMIE  WY 
SEP  7-B 

TTie  Northern  Colorado  ARC,  the  Llniver - 
sity  of  Wyoming  ARC,  and  the  Shy-Wy  ARC 
will  jointly  sponsor  the  fifth  annual  High 
Rains  Ham  Roundup  on  September  7-9, 
1984,  at  the  Yeftow  Pine  Campground  in  the 
Medicine  Bow  National  Forest  (35  miles 
west  of  Cheyenne),  There  are  no  registra- 
tion fees  except  for  a  modest  Forest  Ser- 
vice charge  for  campers.  Saturday's  sched- 
ule will  Include  a  campfire  cookout  and 


bring  your-own  covered-dish  extravaganza 
(barbecued  hamburgers  and  liquid  refresh- 
ments provided),  with  sing-along  music  and 
entertainment  by  regional  talent.  Also  on 
Saturday  wiM  be  a  giant  tailgate  swapfest.  a 
transmitter  hunt,  and  technical  displays. 
Talk-in  on  22J.B2  and  _25/85.  For  further  in- 
formation, write  Jack  Hayes  W7CGK.  1321 
EL  22  Street.  Cheyenne  WY  82001. 

UNIONTOWN  FA 
SEP  8 

The  Union  town  Amateur  Radio  Club 
will  hold  Its  35th  annual  Gab f est  on  the 
Saturday  after  Labor  Pay,  September  6. 
1984,  on  the  club  grounds  located  on  the 
Old  Pittsburgh  Road,  just  off  Route  51  and 
the  119  bypass,  Uniontown  PA.  Registra- 
tion is  S3  00  each  or  2  for  $5.00.  There 
will  be  free  parking,  free  coffee,  and  a 


free  swap  and  shop  with  registration.  Re- 
freshments will  be  available.  Talk-in  on 
147.645/.045  and  144.57/J7.  For  further 
Information,  contact  UARC  Gabfest  Com- 
mittee, c/o  John  T.  Cermak  WB3DOD.  PO 
Box  433,  Republic  PA  15475,  or  phone 
(4121-24^2370 


WINDSOR  ME 
SEP  a 

The  Augusta  Emergency  Amateur  Radio 
Unit  witl  sponsor  the  19&4  ARRL-sanc 
tinned  Windsor  Ham  test  on  Saturday.  Sep- 
tember 8,  1984.  at  the  Windsor  Fairgrounds, 
Windsor  ME- The  gate  donation  Is  still  $1.00 
and  camping  will  be  available  on  Friday  and 
Saturday  nights  Features  will  include  a 
flea  market,  programs,  speakers,  commer- 
cial distributors,  light  meals,  and  the  tradi- 
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t tonal  Saturday  bean  and  casserole  supper, 
TaIMn  on  the  146.22/.82  repeater.  For  fur- 
ther information,  contact  Don  Hanson 
N1AZH,  PFD  #Z  Box  3576.  Greene  ME 
04236,  or  phone  {207>948-?557. 


MARION  IN 
SEP  6 

The  5th  annual  Grant  County  (Indiana) 
Amateur  Radio  Club  namfesi  will  be  held 
Od  Saturday  September  a,  1984,  beginning 
at  8:00  am.  at  McCarthy  Had.  St.  Pauls 
Catholic  Church,  Marian  IN.  Donations  are 
$2.00  in  advance  and  S3  00  at  the  gate,  Res- 
ervations  tor  an  5-foot  table  are  52.00  each 
Relreshments  and  free  parking  will  be  avail- 
able Talk-in  on  146-19/79  and  146,52  sin> 
ptex.  For  more  information  and  tickets 
send  an  SASE  to  Jim  Atiman  WD9EQ1,  1108 
Spencer  Avenue,  Marion  IN, 


MELBOURNE  FL 
SEP  B-9 

The  Platinum  Coast  Amateur  Radio  Soci- 
ety will  hold  Its  19th  annual  hamfest  and  in- 
door swap-and-shop  f|ea  rnarkel  on  Sep- 
tember 8-9.  1984,  at  the  Melbourne  Audito- 
rium. Admission  is  $3.00  in  advance  and 
$4.00  at  the  door.  Swap  tables  are  S  10,00 
There  will  be  food  and  plenty  of  free  parking 
available,  as  well  as  awards,  forums,  and 
meetings  Tainan  on  .25/85  and  .S2A52.  For 
reservations,  tables,  and  more  information, 
write  PCARS.  PO  Box  1004,  Melbourne  FL 
32901. 


SAN  ANGELO  TX 
SEP  6-9 

The  San  Angelo  Amateur  Radio  Ctub  will 
hold  CEN  TEX  HAMFEST  "84  on  September 
8-9.  19&4,  in  the  San  Angel o  Convention 


AMATEUR  AND  COMMERCIAL 
COMMUNICATION  SERVICES 

'Technical  assistance  by  FCC  licensed  technicians  using  the  f  I  nasi  repair,  lest, 
and  alignment  equipment  to  give  you  result*  you  can  count  on. 
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Center.  Tickets  are  $5.00  in  advance  and 
$6.00  at  the  door  Hours  for  Saturday  are 
noon  to  5:00  pm  and  for  Sunday,  &  00  am  to 
2.00  pm.  Special  events  for  the  ladies  In- 
clude a  Saturday  afternoon  lour  ol  Fort 
Concho  and  Old  San  Angelo  There  will  be 
seminars  and  croup  meetings  Saturday 
afternoon  and  Sunday  morning,  and  a  re- 
ception for  dealers  followed  Dy  a  social 
hour  for  amateurs  on  Saturday  night.  Talk- 
in  on  146  34/94  For  pre-regj  si  ration  or  ho- 
tel/motel accommodations,  write  CEN  TEX 
HAMFEST  84,  PO  Box  3751,  San  Angelo  TX 
76902. 

BUTLER  PA 
SEP  S 

The  Butler  County  AflAP  Inc.,  will  spon 
sor  their  7th  Butler  Manifest  on  Sunday. 
September  9,  1964,  from  9iX)  am  to  4:00 
pm,  at  the  Butler  Farm  Show  Grounds  ai 
Roe  Airport,  Butler  PA.  The  admission  do- 
nation Is  SI .00  and  children  under  12  will 
be  admitted  free  The  outside  flea  market 
is  free  and  the  indoor  flea-market  vendors 
space  Is  $5.00  per  8- fool  table.  Overnight 
campers  will  be  welcome  and  there  will  be 
plenty  of  parting.  Other  overnight  accom- 
modations are  available  at  area  motels 
and  ily  in  accommodations  are  available 
at  the  airport.  Talk-in  on  .96/36,  .84^,24, 
and  52  For  more  information,  contact 
Dan  Metrick  WA3GDS.  131  Beige*  Road 
Butler  PA  15001.  or  phone  (4i2)-283-1719 


TORR1NGTON  CT 
SEP  9 

The  CO  Radio  Club  will  hold  its  namfesi 
on  Sunday,  September  9,  1984,  from  6:00 
am  to  4:00  pm,  at  the  Torrington  Retirees 
Drop-In  Center,  East  Albert  Street.  Admis- 
sion is  $2  00.  tables  are  $7.00,  and  the  fee 
for  tallgatino  is  $5,00,  Talk-In  on  146,05 
and  147.24.  For  more  information,  write 
Donald  D.  Taylor  KA1GKJ.  PO  Box  455. 
Watertown  CT  06795 


The  Ozark s  Amateur  Radio  Society  wilt 
hold  Ihe  3rd  annual  Ozarks  Amateur  Radio 
Club  Congress  and  Swapfesi  on  Sunday, 
September  9a  19S4,  beginning  at  ilrOO  am, 
at  ihe  Monet t  City  Park,  junction  ol  high- 
ways US  60  and  MO  37,  Monett  MO  (be- 
tween Springfield  and  Joplin)  There  is  no 
admission  charge  and  no  charge  for  swap 
space  (available  on  a  first  come,  first 
serve  basis}.  The  buffet  dinner  begins  at 
1:00  pm  (bring  a  single  covered  dish  and 
share  in  the  feast)  Talk -in  on  the 
146  37/97  repeater  and  7.250  MHz.  For 
more  informal  ton,  com  act  the  Ozarks  Am- 
ateur Radio  Society,  Box  327,  Aurora  MO 
65605 

CARTERVILLE  IL 
SEP! 

The  Shawnee  Amateur  Radio  Associa- 
tion will  hold  its  2£lth  annual  ham  test  on 
September  9.  1984,  at  the  John  A.  Logan 
Junior  College  Campus.  Route  13  west, 
Cartervllle  IL  (6  miles  east  of  Carbondate). 
Admission  is  $3.00  and  f tea-market  tables 
are  free.  Activities  will  include  forums, 
ladies  events,  and  lunch  served  on  the 
campus.  There  will  be  camping  available 
across  the  road,  motels  nearby,  and  plen- 
ty of  free  panting  Talk-In  on  3.925  from 
B:00  am  to  t:00  am  and  on  146,25/,85.  For 
more  Information,  phone  Bill  Johnson 
W9ERI  at  (6  18H57-75B&. 

GRAND  RAPIDS  Ml 
SEP  15 

The  Grand  Rapids  Amateur  Radio  As- 
sociation, inc.,  will  hold  its  annual  Swap 


and  Shop  on  Saturday,  September  15. 
1984.  beginning  at  8:00  am.  at  the  Hud- 
sonville  Fairgrounds.  There  will  be  deal- 
ers, a  concession,  an  indoor  sales  area, 
and  an  outdoor  trunk-swap  area.  Talk-in 
on  146  16/.76.  For  more  information, 
write  Grand  Rapids  Amateur  Radio  Asso- 
ciation, Inc..  PO  Box  1248,  Grand  Rapids 
Ml  49501. 


SEBASTOPOL  CA 
SEP1S 

The  Sonoma  County  Radio  Amateurs, 
Inc.,  wift  hold  their  second  annual  ham- 
radio  flea  market  on  Saturday,  September 
15,  1984,  from  8:00  am  to  2:00  pm,  at  the 
Sevastopol  Community  Center,  390  Mor- 
ris Street.  Sebastopol  CA  (5  miles  west  ot 
Santa  Rosa,  just  off  Hwy  12V  Admission 
and  parking  are  tree  Tables  are  $5.00  in 
advance  and  $6.00  at  the  door.  Vendor  set- 
up starts  at  7:00  am.  Features  will  include 
a  radio  clinic,  exhibits,  refreshments,  and 
an  auction  around  noon,  Tallin  on  146.13/ 
73.  For  lickets  and  more  information,  write 
SCRA,  Box  116,  Santa  Rosa  CA  95404 


MOBILE  AL 
SEP  1&-16 

The  Mobile  Amateur  Radio  Ctub  will 
Sponsor  the  Hospitality  Hamfest  on  Sep- 
tember 15-16,  1984.  beginning  ait  900  am. 
ar  the  Texas  Street  Recreation  Center  off 
MO  Admission  is  free.  There  will  be  XYU 
YL  activities,  swap  I  a  Dies,  adequate  park- 
ing, reasonable  overnight  rates,  and  good 
food.  Talk-in  on  146.22^82,  For  more  infor- 
mation, contact  Porter  Chambers  KI4FE. 
3320  Emelye  Drive.  Mobile  AL  36609,  or 
phone  (20^661  11 60 


PEORIA  IL 
SEP  1 5-1  e 

The  Peoria  Area  Amateur  Radio  Club 
will  hold  lis  Peoria  Superlesi  '84  on  Sep 
tember  15-16, 1984.  at  the  Exposition  Gar- 
dens. W  Norihmoot  Road,  Peoria  IL  The 
gate  opens  at  6:00  am  and  the  Commer- 
cial Building  at  9:00  am.  Admission  Is 
S3  00  In  advance  and  $4.00  at  the  gate; 
children  under  12  will  be  admitted  free. 
Activities  will  include  amateur-tad  10  and 
computer  displays,  a  huge  flea  market,  a 
free  bus  to  Northwoods  Mall  On  Sunday, 
and  a  Saturday-night  informal  get  to- 
gether at  Heritage  House  Smorgasbord, 
8209  N.  Ml  Hawley  Road,  Peon  a  IL  There 
are  full  camprng  facilities  on  the  grounds, 
Talk-ln  on  146.16/76  (W9UVI).  For  reserva- 
tions and  more  information,  send  an 
SASE  10  Superfest  *S4«  PO  Box  346  J, 
Peoria  IL  61614. 


SUTTON  NH 
SEP  16 

The  Connecticut  Valley  FM  Association 
will  hold  its  8th  annual  hamfest  and  flea 
market  on  September  16,  1964,  from  9"0O 
am  to  5.00  pm,  rain  or  shine,  at  King  Rfdge 
Ski  Area,  Sutton  NH  (exit  11  off  1-89),  Gener- 
al admission  is  $200  and  for  dealers  or  flea 
marketeers  the  fee  for  tail  gating  or  tables 
is  $3  00  each,  Food  will  be  available  on  the 
premises  and  there  will  be  overnight  camp- 
ing only  for  self-contained  units  Talk-in  on 
146.1&J6  or  146  52  simples 


MT.  CLEMENS  Ml 
SEP  16 

The  L' Arise  C reuse  Amateur  Radio  Ctub 
will  hold  their  12th  annual  swap  and  shop 
on  Sunday,  September  16,  1984,  from  9:00 
am  to  3:00  pm.  at  the  L'Anse  Creuse  High 
School.  Ml  Clemens  ML  Take  1-94  east 
bound  to  the  Metropolitan  Parkway  exit; 
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then  lake  the  Metropolitan  Parkway  to 
Crocker;  turn  left  on  Crocket  to  Re  i  mold 
and  then  right  on  Rejrooid  to  the  last 
school,  LAnse  C reuse  High  School.  Ad- 
mission Is  J  1.00  |fi  advance  and  $2,00  at 
the  door.  FCC  representatives  will  be 
there,  as  *ell  as  plenty  of  new  and  used 
gear.  There  will  be  lots  of  food  and  park- 
ing. Talk-In  on  147.69/>09  and  146,52.  For 
more  information,  send  an  SASE  (o  Mau- 
rice Schieiecatte  N6CEU,  15835  Tourame 
Court,  Mt.  Clemens  Ml  48044,  or  phone 
013J-286-1643. 

NEW  KENSINGTON  PA 
1ft 


The  Skyview  Radio  Society  will  hold  Its 
annual  hamfesi  on  Sunday,  September  16, 
19&4,  from  noon  until  4:00  pm,  at  (he  duo 
grounds  on  Turkey  Ridge  Road.  New  Ken 
sinofon  PA.  Registration  fee  is  52.00  and 
vendors"  fees  are  $4.00,  Awards  will  be 
presented,  Talk-In  on  .04/64  and  32 
simplex. 

AUGUSTA  GA 
SEP  16 

The  Amateur  Radio  Dub  of  Augusta  will 
hold  its  annual  hamfest  on  September  16. 
1984.  a l  Julian  Smith  Casino  Park  Tickets 
are  S  1.00  each.  6  lor  55.00,  or  13  for  $10,00, 
Features  will  include  a  flea  market  in  the 
parking;  lot,  a  barbecue,  refreshments. 
dealers,  entertainment,  and  on  Saturday 
evening,  a  hospitality  room  a  I  Ramada  Inn 
West.  Washington  Road,  rooms  106-110, 
Talk-in  on  145-49  -  600.  For  more  informa- 
tion, send  an  SASE  to  D,  F.  Miller  WS4YHT, 
Hamfest  Chairman,  4505  Shawnee  Road, 
Martinez  GA  30907.  of  call  H4O4)*B60-3700, 


VENICE  OH 
SEP  16 

Ihe  forty-seventh  annua)  Cincinnati  Ham- 
fest wilt  be  held  on  Sunday.  September  16, 
1964,  at  Strieker's  Grove,  Stale  Route  126, 
one  mile  west  of  Venice  (Ross J  OH.  Admis- 
sion and  registration  are  S5.0Q.  Features 
will  include  a  flea  market  (radio-related 
products  only},  exhibits,  music,  talks,  a  hid- 
den transmitter  hunt,  and  an  air  show.  Food 
and  refreshments  will  be  available.  For 
more  information,  contact  Lit  Nan  Abbott 
KBCKt,  317  Greenwell  Road,  Cincinnati  OH 
45238. 

GftAYSLAKE  II 
SEP  22-23 

The  Chicago  FM  Club  will  sponsor  Ra- 
dio Expo  '64  on  Saturday  and  Sunday,  Sep- 
tember 22-23.  1984,  at  the  Lake  County 
Fairgrounds,  Rtes.  120  and  4&r  Grayslake 
IL  Tickets,  good  for  both  days,  are  $3.00 
in  advance  and  $4.00  at  the  gate.  The  flea 
market  will  open  at  6:00  am  and  the  exhib- 
its will  open  at  9:00  am.  There  win  be  a 
giant  outdoor  flea-market  area.  Reserved 
indoor  llea-markel  tables  are  available  for 
$5.00  pel  day  Other  features  will  include 
seminars,  technical  talks,  ladies'  pro- 
grams, and  free  parking  and  overnight 
camping,  Talk-In  on  146.16^,76,  For  more 
information,  send  an  SASE  to  Radio  Expo 
'64.  Box  1 532,  Evanston  IL  60204.  or  phone 
p12>582-6923. 

VIRGINIA  BEACH  VA 
SEP  22-23 

The  1964  ARRL  Roanoke  Division  Con- 
vention  and  9th  annual  Amateur  Radio/ 
Computer  Fair  will  be  held  on  Saturday  and 
Sunday.  September  22-23,  1964,  from  9.00 
am  to  5:00  pm  both  days,  at  the  Virginia 
Beach  VA  Pavilion.  Admission  for  both 
days  is  $4 .00  In  advance  and  $5.00  at  the 
door.  Flea-market  tables  are  $5.00  for  one 
day  and  16,00  for  both  days  Features  in- 


clude dealers,  special  displays,  forums, 
computer  equipment,  a  giant  flea  market, 
free  XYL  bingo,  and  movies  for  the  kids.  For 
tickets  and  more  information,  write  Jim 
Harrison  N4NV,  1234  Little  Bay  Avenue, 
Norfolk  VA  23503.  or  call  (8041-587-1695, 


WICHITA  FALLS  TX 
SEP  22-23 

The  annual  Wichita  Amateur  Radio 
Society  Tornado  Alley  Hamfest  will  be 
held  on  Saturday  and  Sunday,  September 
22-23,  1984,  at  the  National  Guard 
Armory,  Wichita  Falls  TX  The  hours  on 
Saturday  will  be  9:00  am  10  5:00  pm  and  on 
Sunday,  9:00  am  to  2:00  pm.  Registration 
will  begin  al  9:00  am  both  days  and  is 
54.00  per  person  in  advance  and  $5.00  at 
the  door.  Pre-registration  closes  Wednes- 
day, September  19th,  There  will  be  a  large 
Indoor  flea  market  and  tables  are  $3  00 
each.  Features  will  include  commercial 
dealers"  displays,  computer  dealers  and 
demonstrations,  ladies1  activities,  and 
special  events.  It  you  wish  to  take  an 
amateur  exam,  send  FCC  form  610  to  the 
hamfesi  address  prior  to  August  17, 1964, 
A  concession  stand  will  be  open  both 
days.  Talk-in  on  146.34/94,  147.75/15. 
449,307444.30,  and  449.20/444,20,  For  more 
information  or  pre- registration,  contact 
WARS  Hamfest,  PO  Box  4363,  Wichita 
Falls  TX  76308 

DANBURY  CT 
SEP  23 

The  Candlewood  Amateur  Radio  Associ- 
ation will  hold  its  annual  flea  market  on 
Sunday.  September  23, 1984.  from  10:00  am 
to  4:00  pm,  at  the  Elks  Lodge,  346  Main 
Street,  Oanbury  CT  (exit  5  off  NJ4),  Admis- 
sion is  $2.00  and  tables  are  $7,00,  Refresh- 
ments will  be  available.  Talk-in  on  147,72/ 
.12.  For  advance  table  reservations,  contact 
CARA.  PO  Box  2036.  Oanbury  CT  06610,  For 
more  informal  Ion,  phone  George  Pofitzi 
KC20F  at  (9l4)-533-£758.  Rose  Parrack 
WA1VOP  at  {203)-743£B34.  or  George  Slater 
AFiU  at  |2i3r-43&-0549. 


GAINESVILLE  GA 
SEP  23 

The  1Tlh  annual  Laniertand  ARC  Ham- 
fest wilt  be  held  on  September  23,  1964, 
beginning  al  9:00  am,  in  the  Holiday  Hall 
at  Holiday  Inn,  Gainesville  GA.  There  will 
be  free  tabtes  and  an  inside  display  area 
for  dealers  reserving  in  advance.  A  large 
parking  lot  will  be  available  tor  the  free 
flea  market.  Other  features  will  include  a 
left-foot  Cw  contest,  a  ladies  country 
Store,  and  many  activities.  Talk-in  on 
146,07/67,  For  more  information  and 
reservations,  contact  Phil  Loveless 
KC4UC.  3594  Thompson  Bend,  Gaines- 
ville  GA  30506T  or  call  (404f532-9lSO 

WICHITA  KS 
SEP  23 

The  Wichita  Hamfest  will  be  held  on 
September  23,  1984,  at  Camp  Hiawatha. 
1701  West  51st  Sireet  North,  Wichita  KS 
67204.  Features  will  include  a  flea  market, 
programs,  and  commercial  exhibits.  For 
more  information,  contact  Norm  Tramba 
WAfHWH,  340  S.  1st,  Clearwater  KS  67026, 
Or  phone  (31. 6^584-6425. 

WILLI  M ANTIC  CT 
SEP  23 

The  Natcnaug  Amateur  Radio  Associa- 
tion will  hold  its  annual  giant  flea  market  on 
Sunday,  September  23,  1984,  from  9;00  am 
to  4:00  pm,  at  the  Elks  Home,  196  Pleasant 
Street  (off  Route  32),  Willimantic  CT.  Ad- 
mission is  $2-00  and  children  under  16  will 


be  admitted  free.  Tables  are  $5.00  in  ad- 
vance and  S7.QG  at  the  door  (dealers  will 
be  admitted  at  8:00  am).  Food,  drinks,  and 
free  parking  will  be  available.  Talk-in  on 
the  147.30/147.90  repeater  and  52  direct. 
For  more  Informal  ion,  contact  Ed  Sadeski 
KAtHR,  49  Circte  Drive,  Willimantic  CT 
06226,  or  phone  (203H56-7G29. 

ADRIAN  Ml 
SEP  23 

The  Adrian  Amateur  Radio  Club  will 
hold  Its  12th  annual  hamfest  on  Sunday. 
September  23. 1964,  at  the  Lenawee  Coun- 
ty Fairgrounds,  Adrian  Ml.  Because  tables 
are  limited,  reservations  (by  check  or 
cash}  must  be  made  no  later  than 
September  15,  1984.  For  more  Informa- 
tion, tickets,  or  tables,  contact  Adrian  Am- 
ateur Radio  Club,  PO  Box  26.  Adrian  Ml 
49221. 


ELMIRA  NY 
SEP® 

The  Elmira  Amateur  Radio  Association 
will  present  the  ninth  annual  Elmira  Interna- 
tional Hamfest  on  September  29.  1964, 
from  6:00  am  to  5:00  pm,  at  Ihe  Chemung 
County  Fairgrounds.  Activities  will  Include 
an  outdoor  flea  market,  indoor  dealer  dis- 
plays of  new  equipment,  and  breakfast  and 
lunch  served  on  the  premises  Tickets  are 
available  at  the  gate  or  in  advance  from 
Sieve  Zolkosky,  118  East  8th  Street,  Elmira 
Heights  NY  14903. 


HAMILTON  ONT  CAN 
OCT  6 

The  Hamilton  Amateur  Radio  Ciub.  Inc., 
will  hold  its  2nd  annual  flea  market  on  Sat- 
urday. October  6,  1964,  beginning  at  8:30 
am,  at  Marritl  Hall,  Ancaster  Fairgrounds, 
625  Highway  53  East.  Admission  is  $2100. 
Flea-market  vendors'  6-fooi  tables  are  S4,00 
plus  admission  and  commercial  vendors' 
6-foot  lables  are  $10.00  with  admission  In- 
cluded, There  will  be  room  for  150  vendors 
and  setup  will  be  from  7:00  am  to  &30  am. 
Coffee,  soft  drinks,  and  sandwiches  will  be 
available.  Talk  In  on  146.16/146.76  (VE3NCF), 
For  space  reservations,  contact  HARC 
Flea-Market  Committee,  PO  Box  2S3.  Ham- 
ilton ONT  LBN  3C8  For  more  information, 
contact  Stan  VE3GFE  on  VE3NCF. 


WARRINGTON  PA 
OCT  6-7 

The  Pack  Rats  (Mt.  Airy  VHF  ARC}  cor- 
dially invite  all  amateurs  and  their  friends  to 
the  Sth  annual  Mid  Atlantic  VHF  Confer- 
ence which  will  be  held  on  Saturday,  Octo- 
ber 6,  1984,  from  SfcOO  am  to  5r00  pm,  at  the 
Warrington  Motor  Lodge.  Route  611.  War- 
rington PA.  and  to  their  13th  Pack  Rat  Ham- 
arama  on  Sunday,  October  7,  1964,  from 
7:00  am  to  4:00  pm,  rain  or  shine,  at  the 
Bucks  County  Drive* In  Theater,  Route  611, 


Warrington  PA.  The  conference  will  feature 
an  all-day  VHF  program,  a  cocktail  hour 
and  get-together  at  6:30  pm,  and  a  buffet 
dinner  ($13,00  each)  at  7:30  pm.  Conference 
registration  Is  $4.00  in  advance  (before  Sep- 
tember 23rd),  $5.00  al  Ihe  door,  and  irv 
etudes  admission  to  the  Hamarama,  Ad» 
mission  to  the  Hamarama  flea  market  on 
Sunday  is  $3.00  and  selling  spaces  sre 
$5.00  each.  The  gate  will  open  at  6:00  am  tor 
sellers  (bring  your  own  tables).  Food  and 
drink  will  be  available.  Talk-in  on  146,52 
MHz  (W3CCX).  For  more  information,  con- 
tact Hamarama  64,  Post  Office  Box  311, 
Southampton  PA  16966,  or  phone  Lee  A. 
Gofteci  K3MXM  at  (215)3354942. 


BALTIMORE  MD 
OCT  7 

The  Columbia  Amateur  Radio  Associa- 
tion will  hold  its  Sth  annual  hamfest  on 
Sunday,  October  7, 1984,  from  8:00  am  to 
3:30  pm,  at  the  Howard  County  Fair- 
grounds (15  miles  west  of  Baltimore,  Just 
off  I-70  on  Route  144, 1  mile  west  of  Route 
32).  Admission  is  $3.00  and  XYLs  and  chii 
dren  will  be  admitted  free.  Tables  are 
$6.00  additional  if  paid  by  September  30th 
and  $8.00  additional  after  that  date  Out- 
door tailgaiing  is  S3.00  additional  and  in 
door  tail  gating  hs  $6.00  additional  Food 
will  be  available.  Talk-In  on  147.735/135 
and  146^2/.52.  Portable  reservations  and 
more  information,  write  Mike  Vore  W3CCV, 
9098  Lambskin  Lane,  Columbia  M0  21045, 
or  phone  (301J-99249S3. 


SYRACUSE  NY 
OCT  13 

The  Radio  Amateurs  of  Greater  Syracuse 
1964  Hamfest  will  he  held  on  Saturday,  Oc- 
tober 13T 1984,  beginning  at  9:00  am,  at  the 
Art  and  Home  Center  Building,  New  Vork 
State  Fairgrounds,  Syracuse  NY  (adjacent 
to  interstate  690,  fust  3  miles  southeast  of 
the  NYS  Tnruway.  exit  39,  and  one  mile 
northwest  of  Syracuse  and  Route  61).  The 
hamfest  will  have  complete  indoor  facilities 
and.  weather  permitting,  there  will  be  an 
outdoor  flea  market  in  the  front  courtyard- 
Volunteer  exams  witl  be  given  for  Novice. 
Technician,  and  General  classes.  Breakfast 
and  lunch  service  will  be  available.  Com- 
mercial exhibitors  may  begin  their  setup  on 
Friday  from  7:30  pm  to  10:00  pm  and  on  Sat- 
urday from  7:00  am  (o  9:00  am. 


DOVER  MA 
OCT  20 

The  Middlesex  Amateur  Radio  Club  will 
hold  its  annual  Amateur  Flea  Market  on  Oc- 
tober 20.  1984.  from  9#0  am  lo  3:00  pm,  a  I 
Dover  Town  Hall.  Dover  MA,  Admission  Is 
£1.00  and  tables  are  $6,00  each.  Refresh 
ments  and  ample  free  parking  will  be  avail- 
able. For  further  information,  send  an  SASE 
to  Irv  Geller  K01N,  1450  Worcester  Road, 
#422A,  Framingham  MA  01701. 


LETTERS 


[ 


MASS.  CLASSES 


We're  sponsoring  Novice  and  Techni- 
cian/General classes  to  be  held  at  Chel- 
sea High  School  (Chelsea  MA)  starting 
September  18,  1964.  Classes  will  be  held 


to  9:00  pm.  The  classes  are  free,  but  the 
cost  of  materials  will  be  paid  by  Ihe  stu- 
dents. For  information,  contact  me  at  the 
address  below  (please  include  your  phone 
number). 

Frank  Masucci  K1BPN 
c/o  1979  Amateur  Radio  Association 

PO  Sox  171 
Chelsea  MA  021 50 


on  Tuesday  and  Thursday  nights  from  7:30 
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PROPAGATION  BY  MUFPLOT 

If  you  own  an  Apple  or  Commodore 
compute,  MUFPLOT,  from  Base  (2)  Sya- 
temsT  2534  Nebraska  Si  reel.  5aojnaw1 
Michigan  4S6D1.  will  make  propagation 
predictions  a  cinch!  Both  the  Commodore 
64  and  the  Apple  II  versions  were  re- 
viewed.  They  opera  I  a  In  virtually  an  identi- 
cal fashion.  A  VIC-20  version  is  also 
available. 

Scientists  have  been  making  radio-fre- 
quertcy-oropagation  predictions  for  years. 
It  used  to  be  a  very  tedious  process  that 
look  hours  to  determine  the  best  frequen- 
cy between  two  points.  Good  main  skills 
and  the  ability  to  put  a  slide  rule  through 
Its  paces  were  required.  With  the  home 
computer,  it's  now  possible  to  let  your 
lingers  do  the  walking! 

Since  the  public  became  aware  of  the 
"Mini-Mur  program  created  by  Bob  Hose 
and  his  fellow  scientists,  the  market  has 
been  Hooded  with  MUF  {Maximum  Usable 
Frequency)  programs.  Some  of  them  are 
overpriced.  Some  of  them  are  just  poorly 
conceived.  MUFPLOT  on  the  other  hand  is 
an  excel  lent  example  of  a  good  dollar 
value,  delivering  a  lot  of  features  for  the 
price. 

The  instructions  for  MUFPLOT  take 
about  IS  small  pages.  The  program  is  writ- 
ten well  enough  that  many  computer ists 
are  able  to  operate  it  without  ever  seeing 
the  book! 

MUFPLOT  will  calculate  for  you  the 
maximum  usable  frequency,  the  highest 
possibfe  frequency  (HPF— good  for  six- 
meter  DXersj.  or  the  frequency  of  opti- 
mum traffic  [POT]  Additionally,  the  tow^ 
est  usable  frequency  (LUF)  is  calculated. 
Many  of  the  MUF  programs  on  the  mar 
ket  do  these  things.  What  sets  MUFPLOT 
above  many  of  them  are  several  additions 
that  make  the  necessary  inputs  as  simple 
as  possible. 

When  first  using  the  program,  It  wilt  be 
necessary  to  enter  your  exact  latitude  and 
longitude.  This  Information  is  stored  to 
disk  so  that  MUFPLOT  will  have  the  infor- 
mation for  all  future  sessions.  The  infor- 
mal ion  can  be  changed  easily,  should  you 
move  or  wish  to  calculate  predictions  for 
an  area  other  than  you  own. 

You  must  enter  the  end  polni  of  the 
transmission  path  you  wish  MUFPLOT  to 
calculate.  The  beauty  of  this  input  is  that 
you  can  select  one  of  several  different 
methods  to  specify  the  location.  You  may 
enter  the  OX  prefix,  the  US  postal  abbrevi- 
ation, or  a  specific  latitude  and  longitude. 
You  can  output  the  plot  adjust ed  to 
whatever  time  ^gne  you  wish  to  use. 

Like  all  MUF  programs,  you  must  enter 
the  solar-flux  data  received  from  WWV. 
It's  then  time  to  get  on  with  the  computa 
tionsf 

Unless  you  tell  it  otherwise,  MUFPLOT 
will  show  the  MUF  as  the  upper  line  on  the 
graph  You  may  select  FOT  or  HPF  and  the 
graph  will  he  changed  accordingly. 

After  just  a  few  seconds,  MUFPLOT  wilt 
begin  plotting  the  graph  on  the  screen. 
Both  the  C-64  and  Apple  II  graphics  pre- 
sentations were  quite  nice.  The  Apple  II 
version,  displayed  on  an  amber  monitor 
screen,  was  particularly  sharp. 

If  you  would  like  a  printed  copy  of  the 
graph,  simply  select  the  print  cotton.  You 
may  output  as  many  copies  as  you  like. 
Standard  ASCI*  characters  are  used,  so 
the  high  resolution  graphics  presentation 
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is  diminished  somewhat  This  was  consid- 
ered only  a  very  minor  hade-off. 

As  a  bonus.  MUFPLOT  also  gives  you 
the  correct  distance  and  beam  heading 
from  your  location  to  the  DX  local  ion. 

MUFPLOT  Is  supplied  on  disk.  The  C-64 
version  uses  compiled  Basic  (Petspeed) 
as  does  the  Appie  II  version.  This  means 
faster  operation  for  you.  The  programs 
can  be  backed  up.  though  the  C-64  version 
comes  with  a  ■MUFKEY"  which  must  be 
inserted  in  the  joystick  port  for  proper 
operation.  Failure  to  do  so  results  in  a  very 
interesting  "STOLEN"  message  running 
across  your  screen! 

If  you've  been  Jooking  for  a  very  versa 
tile  MUF  program,  MUFPLOT  may  be  your 
answer,  It  is  highly  recommended 

For  further  Information,  contact  Base  (3) 
Systems.  2534  Nebraska  Street.  Saginaw 
Mt  4S601.  Reader  Service  number  484. 

Jim  Gaibb*  K9EI 

Tim  McDonough  WD9EDT 

Spring! laid  IL 


A  LOOK  AT  THE  iCOM  271 A 

Two  meters.  Those  two  words  inspire 
varied  thoughts  for  different  people  To 
some  people,  two  meters  means  exciting 
sporadic -£  DX  communications,  to  oih- 
ersp  transcontinental  Mode-A  satellite 
communications  or  focal  SSB  chats.  Of 
the  many  uaea  for  the  two-meter  band,  Ihe 
most  popular  is  FM-repeater  operation. 
No  matter  what  I  wo  meters  brings  to  your 
mind,  one  tact  is  ciearty  evident:  The  tech- 
nology involved  in  two-meter  communica- 
tions equipment  has  rapidly  advanced 
during  the  past  few  years, 

A  quick  glance  to  compare  an  amateur- 
radio  magazine  printed  a  few  years  ago 
with  a  more  recent  issue  Is  evidence  of  the 
Incredible  advancements  thai  have  been 
made  in  amateur  communications  equip- 
ment. Ail  areas  of  amateur  communica- 
tions have  changed,  from  the  usual  tow« 
band  units  to  the  recent  computerized 
RTTY  stations.  Not  overlooked  by  the 
lump  in  technology  during  the  last  few 
years  is  the  ever-popular  two-meter  radio. 
Today,  ihe  fuliy-synthealzed  two-meter 
radio  with  Its  multitude  of  memories  and 
other  rune  lions  is  the  standard,  However, 
It  was  not  too  many  years  ago  that  crystal- 
lized rigs  were  the  norm  Hand-he! ds  were 


bulky  and  offered  only  five  or  six  chan- 
nels. Scanning  was  a  rare  luxury  and  rigs 
that  covered  the  entire  two-meter  spec- 
irum  were  often  of  poor  quality.  It  is  dif- 
ficult to  imagine  the  days  when  these 
radios  were  common,  especially  for  new- 
comers who  glance  through  the  ads  in 
magazines  and  see  the  advanced  equip- 
ment of  today. 

Rigs  with  new  and  innovative  features 
have  been  coming  out  repeatedly.  Two 
built-in  vfo's.  memories,  alt-mode 
squelch,  digital  displays,  and  even  voice 
synthesizers  are  examples  of  the  many 
advancements  that  have  been  made  fn 
commercial  equipment  over  Ihe  past  few 
years.  Today's  HF  rigs  include  most  of 
these  features  as  standard  equipment; 
however,  until  recent ty,  a  twometef  rig 
with  most  of  these  advanced  features  In- 
corporated together  has  been  a  dream. 

Icom's  latest  introduction  to  the  two- 
meter  worfd,  the  I  com  271  A,  tits  the  bill  of 
the  ideal  two-meter  rig  very  nicely,  This  rig 
combines  mo3i  of  the  features  any  two- 
meter  operator  could  ever  went.  The  Ideal 
rig?  Perhaps.  Read  on  and  see! 

Specifications 

The  unit  has  many  features  which  make 
it  a  joy  to  operate.  The  vast  majority  of  op- 
erating capabilities  are  under  the  direct 
control  of  a  microprocessor.  Two  sepa- 
rate vfo's  can  be  uaed  independently  or  to- 
gether for  either  simplex  operation  or  split 
operation  with  any  desired  split.  There  are 
32  memories  available;  each  can  store  the 
Operating  frequency,  mode,  offset  (if  any), 
and  a  PL™  tone  which  is  generated  by  an 
internal  PL  tone  encoder.  The  encoder  is  a 
very  handy  feature  for  use  with  closed  re- 
peaters, remote-control  applications,  etc., 
and  the  fact  that  It's  built-in  means  one 
less  place  of  equipment  sitting  on  your 
shelf! 

The  front  panei  of  the  unit  is  designed 
with  the  user  in  mind.  A  good -sized  tuning 
knob  and  continuous  wraparound  tuning 
(which  allows  tuning  off  the  top  end  of  the 
band  and  continuing  from  the  bottom  of 
the  band)  allow  for  easy  tuning.  One  of  the 
more  enjoyable  features  of  the  radio  is  its 
Iwo-color  luminescent  display.  \\  displays 
all  the  Information  needed  for  logging  pur- 
poses (operating  frequency,  offset  direc- 
tion and  amount,  the  vfo  in  use,  the  oper- 
ating mode,  receiver  incremental  tuning 
degree,  memory  channel  and  PL  lone).  Of 
course,  not  all  the  information  can  be 
displayed  at  one  time?  AJI  this  is  displayed 
In  two  colors:  red  and  blue,  The  unit 
operates  on  the  standard  twelve  volts  sup- 
plied by  most  power  supplies,  or  an  ex- 
ternal ac  power  supply  can  be  purchased 
as  an  option.  These  features,  and  many 
mote,  when  utilized  to  their  fullest  extent 
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can  handle  almost  any  conceivable  oper- 
ating situation, 

Before  we  continue  with  the  many  fea- 
tures and  capabilities  of  the  radio,  let's 
take  a  look  at  Its  design.  The  radio's  physi- 
cal appearance  Is  very  attractive;  its  sleek 
gray  finish  fits  in  with  most  other  modern 
radios.  Despite  its  many  innovations,  the 
unit  has  been  carefully  designed  to  match 
other  loom  radios  as  well  as  most  other 
modem  radios  in  the  same  class. 

Design  and  Features 

The  case  itself  measures  110  mm(H)  x 
285  mm(W)  *  275  mm{D1,  and  the  unit 
weighs  5.2  kg.  The  Antenna  connector, 
which  is  the  standard  50-Ohm,  unbal- 
anced PL-259,  is  located  on  hie  bade 
panel,  Also  located  on  the  back  panel  are 
the  Keyer  lack,  the  Ground  connection, 
the  Externa  ^-Speaker  jack,  the  Power 
Supply  plug,  and  a  removable  plate  for 
use  with  the  optional  internal  power  sup- 
ply. On  tha  left  side  of  the  radio  are  four 
rubber  feet  so  that  it  may  be  stood  upon  Its 
side.  Located  on  the  right  side  is  a  handle 
for  easy  portability.  The  bottom  has  the 
usual  rubber  feet  and  a  foiddown  stand 
that  lifts  the  front  of  the  unit  an  Inch  or  so 
above  the  operating  surface.  The  top  pan- 
ai  is  barren  except  for  vent  slits  and  an  en- 
closure which  houses  Ihe  VOX  controls. 
Now  ail  sides  are  accounted  for  except  for 
the  one  most  often  seen;  ihe  front  panel. 

At  first,  tha  dazzling  array  of  buttons 
and  knobs  may  be  awe  inspiring,  but  as 
you  will  soon  see,  they  are  arranged  by 
function  and  are  easy  to  use.  In  fact,  many 
Of  the  switches  are  rarely  touched  after 
Ihe  initial  programming  of  the  radio.  How- 
ever, they  are  there  for  use  whenever  an 
unusual  operating  condition  presents 
Itself. 

The  first  thing  that  most  people  notice 
when  they  first  see  the  radio  is  its  dig i tar 
display.  The  dual  colors  make  for  an  easy 
inspection  of  Ihe  current  setting  of  the 
radio  without  looking  all  over  at  many  dit 
tefent  switches  Since  you  have  already 
been  introduced  to  the  display,  we  will 
leave  it  for  a  while  then  return  to  ith  for  It  la 
the  central  area  where  current  informa- 
tion is  displayed. 

To  the  left  of  the  display  Is  the  meter, 
This  meter  provides  a  lot  of  information.  It 
can  serve  as  a  signal-strength  Indicator,  a 
relative-power  output  meter,  and  an  f  M  re- 
actance meter.  Of  course,  the  mode  the 
radio  is  in  determines  what  is  displayed 
on  the  meter.  \\  is  backlighied  and  is  very 
easy  to  read  in  dim  iight  or  darkness,  and 
the  comparatively  large  print  used  on  the 
meter  helps. 

Between  the  dispJay  and  the  meter  are 
three  LEDs  which  indicate  Transmit 
mode,  Receive  mode,  and  PL  tone  on. 
They  are  easy  to  see,  and  each  Is  a  dif- 
ferent color  so  they  are  easily  identified  in 
poor  lighting  conditions  where  reading 
the  labels  would  be  difficult. 

To  the  iefl  of  the  meter  are  six  buttons 
which  are  used  mostly  In  the  program- 
ming of  the  unit's  memories.  The  OW  {off- 
set write)  button  is  used  to  change  the  fre- 
quency of  the  oft  set  to  any  desired  spilt, 
and  the  +  Duplex  and  -  Duplex  buttons 
are  used  to  indicate  the  direction  of  the 
offset.  Both  the  offset  and  its  direction 
can  be  stored  along  with  other  Inform** 
lion  In  the  unit's  32  memories, 

Located  In  the  same  group  of  six  but- 
Ions  are  the  PL  tone  select  switches, 
which  again  are  used  mostly  during  the 
programming  of  Ihe  memories.  The  Tone 
button  turns  on  the  internal  encoder  so 
that  the  indicated  tone  will  be  transmit- 
ted. The  Select  button  is  used  to  choose 
one  of  the  32  available  tones,  which  can 
ba  stored  along  with  the  other  Information 
In  the  memories, 


Finally,  the  last  of  these  six  buttons  is 
he  Check  switch.  It  is  similar  to  the  Ra- 
ze rse  button  on  many  other  two  meter 
-adlos  in  that  it  allows  you  to  change  the 
'ecefve  frequency  by  increasing  or  de- 
-r easing  it  by  the  offset  stored  with  I  he 
frequency,  Using  this  feature,  you  could 
check  the  input  of  a  repeater  to  see  It  you 
could  hear  the  other  party  without  the  aid 
of  the  repeater,  and  thus  determine  if  sim- 
plex operation  is  possible*  The  check  fea- 
ture is  act  ivated  only  as  long  as  the  button 
isdepressed. 

The  tower  left  corner  of  the  front  panel 
contains  the  greatest  number  of  buttons 
and  knobs,  The  Power  switch,  a  push-in 
locking  switch,  is  located  in  the  middle  of 
the  row  of  switches  at  the  far  left.  Directly 
below  the  Power  switch  Is  the  Transmit/ 
Receive  switch,  it  is  the  usual  lever  switch 
and  is  used  mostly  on  CW.  The  micro- 
phone connector  is  the  next  in  line  and  la 
an  &*pjn  connector  with  the  capability  for 
remote  upAtown  frequency  control,  The 
Mode  buttons  are  located  to  the  right  of 
the  Power  and  TfR  switches. 

The  modes  available  are  (from  top  to 
bottom*:  FM.  USB,  LSB,  and  CW.  Triese 

are  not  locking  switches,  and  when  they 
are  pressed,  the  mode  Indicator  In  the  dis- 
play switches  to  the  correct  mode,  and 
when  released,  the  switch  returns  to  Its 
original  position.  Next  to  the  Mode  but- 
tons are  several  function  buttons.  The  so 
switches  lock  and  must  be  pressed  again 
to  return  them  to  their  normal  state.  They 
are  (from  left  to  right);  VOX,  Nfl  (noise 
blanker),  AGC  (automatic  gain  control), 
Meter,  Preamp,  and  Mode  Scan. 

The  VOX  is  simple  enough;  press  It  in 
when  you  want  the  transmitter  to  trip 
whenever  there  is  a  signal  loud  enough  to 
trip  the  threshold  control  which  is  located 
under  a  panel  on  the  top  of  lh&  radio.  How- 
ever, the  VOX  only  works  In  the  SSB  and 
the  CW  modes,  not  In  the  FM  position. 

The  noise  blanker  is  easy  to  use  also. 
Whenever  there  is  any  interference  com- 
ing Into  the  radio,  push  the  button  in.  It 
will  attenuate  electrical  pulse  noise  from 
the  power  line  arid  the  ain  however,  ft  is 
fixed  and  not  variable 

The  Meter  switch  Is  used  for  switching 
between  the  two  functions  of  the  meter 
when  in  the  Receive  mode,  ft  is  a  relative- 
power  Indicator  when  in  the  Transmit 
mode.  However.  It  can  serve  as  either  an 
Smeter  of  an  FM  reactance  meter  depend- 
ing on  which  position  the  switch  is  In. 

The  Preamp  switch  kicks  In  the  optional 
preamp  when  it  is  needed.  However,  with- 
out the  preamp  fn stalled,  the  switch  does 
nothing  no  matter  which  position  it  is  In. 
In  short,  the  switch  is  useless  until  the  op- 
tional preamp  is  installed. 

The  last  of  the  function  switches  is  the 
Mode  Scan.  M  is  used  when  you  want  to 
scan  memories  that  contain  only  a  se- 
lected mode.  For  example,  it  could  be  set 
to  FM  and  scan  only  only  those  memories 
which  contained  FM  as  their  mode.  Such 
a  feature  could  be  used  for  selectively 
scanning  the  local  repeaters  or  for  the  sat- 
ellite beacons,  etc. 

Three  knobs  and  the  Phones  lack  are 
located  below  the  function  switches.  The 
Phones  lack  is  the  standard  0,25-inch 
phono-plug  jack.  The  knobs  each  contain 
concentric  dials  and  thus  each  serve  a 
dual  purpose. 

The  first  concentric  knob  moving  from 
left  to  right  is  the  af/rf  Gain,  it, 
course,  Is  used  to  set  the  volume  of  the 
audio  and  the  level  of  the  d  gain  Nexl  in 
line  is  the  Squelch/Tone  knob,  By  turning 
these*  you  can  set  the  all-mode  squelch 
so  that  no  sound  will  be  heard  unless 
there  is  a  signal  present  on  the  frequency. 
Also,  the  tone  of  the  audio  can  be  ad- 
justed. The  last  knob  on  this  row  is  the  Mic 


GalrVRF  Power.  The  Mic  Gain  Is  used  to 
set  the  drive  from  the  microphone  neces- 
sary to  modulate  the  output  signal,  and 
the  flF  Power  Is  used  in  conjunction  with 
the  relative-power  output  meter  to  adjust 
the  power  output  up  to  25  Watts, 

Located  beneath  the  digital  display  and 
to  the  right  of  the  function  switches  are 
the  main  tuning  knob  and  a  few  other  but- 
tons. The  tuning  knob  is  very  civilized  and 
responds  well.  It's  weighted  perfectly  and 
rotates  effortlessly.  To  the  lower  left  of 
the  tuning  knob  Is  a  small  square  switch. 
It  is  used  to  lock  the  dt  splay  in  order  to 
prevent  accidental  frequency  change 
from  bumping  the  tuning  knob  Or  inadver- 
tently pressing  a  button.  It  is  also  used  in 
conjunction  with  the  optional  internal 
speech  synthesizer  when  It  Is  Installed. 

To  the  right  of  the  tuning  knob  are  three 
switches  (from  lop  to  bottom):  TS  (tuning 
step),  OPS  (dial  function  select),  and  Split 
The  first,  tuning  step,  is  used  to  change 
the  tuning  increment  to  1  kHz  in  any 
mode  The  100-H;  digit  on  the  display  Is 
cleared  to  Show  0,  The  tuning  returns  to 
normal  increments  when  the  switch  Is  re- 
leased. This  function  allows  quick  QSYing 
over  a  great  frequency  range  in  SSB  and 
CW  and  tuning  to  FM  signals  which  are 
not  located  on  the  standard  5-kHz  step. 

The  next  switch  in  line,  the  dial  function 
select;  serves  (wo  purposes,  depending 
on  whether  you  are  in  memory  mode  of  us- 
ing the  vfo.  If  you  are  tuning  with  the  vfo, 
the  switch  allows  you  to  lock  the  vfo  and 
use  the  tuning  knob  to  rotate  through  the 
32  memories.  If  you  are  recalling  memo- 
ries, activating  the  switch  will  cause  the 
mernorychannei  select  to  lock;  the  tuning, 
knob  now  serves  to  adjust  (he  frequency 

The  last  Switch  is  the  Sprit  switch  It  is 
used  to  allow  the  unit  to  operate  at  any 
conceivable  split.  By  activating  the 
switch,  one  vfo  is  used  (or  the  transmit 
frequency  and  the  other  is  used  for  the  re- 
ceive frequency.  Whichever  vfo  was  In  use 
when  the  switch  was  pressed  will  become 
the  receive  frequency. 

To  the  right  of  the  tuning-knob  area  are 
another  Knob  and  a  few  more  switches, 
The  knob  is  the  fllT.  The  RlT  is  used  to  ad- 
Just  the  receive  frequency  by  up  to  9,9  kHz 
In  either  direction.  This  is  very  useful  for 
sensitive  fine  tuning  where  you  do  not 
want  to  disturb  the  transmit  frequency 
knob.  The  knob  is  activated  by  pressing 
the  RlT  button,  and  the  fl IT  Is  cleared  by 
pressing  the  Clear  button. 

Below  the  RlT  controls  are  MHz  Up  and 
Down  switches,  Because  the  two-meter 
band  is  so  large,  tuning  up  and  down  the 
band  with  the  tuning  knob  would  take 
quite  a  while,  not  to  mention  how  tiring  It 
would  bel  To  prevent  this  problem,  the 
MHz  Up  and  Down  switches  were  added 
You  Can  Jump  up  or  down  in  1-MHz  steps 
with  a  press  of  the  appropriate  switch. 

The  last  group  of  switches  In  the  front 
panel  is  located  to  the  right  of  the  display 
and  above  the  PIT  controls.  These  six 
switches  control  the  operation  of  the  vfo 
and  the  memories.  The  fiJB  switch  is  used 
to  switch  between  vfo's  A  and  6,  The  A  =  8 
switch  is  used  to  set  the  two  vfo's  to  the 
same  frequencies,  The  VFO/M  switch  is 
used  to  switch  between  the  vfo  mode  and 
the  memory  mode.  In  the  vfo  mode,  the 
tuning  knob  is  used  to  change  (he  fre- 


quency of  the  vfo.  However,  in  the  memory 
mode,  the  tuning  knob  Is  used  to  select 
one  Of  the  32  memories  The  Write  switch 
la  used  to  write  all  the  information  indicat- 
ed on  the  display  into  the  memory.  The 
M  VFO  switch  is  used  to  put  the  contents 
of  a  memory  into  a  vfo,  and  (he  Scan 
switch  la  used  to  either  scan  through  the 
memories,  or  to  scan  through  a  selected 
range  of  frequencies  within  the  limits  de- 
termined by  the  contents  of  the  first  two 
memories. 

Now  that  you  are  well  aware  of  the 
many  features  of  this  radio  and  how  they 
work,  we  can  look  at  how  they  are  applied 
in  typical  operating  situations.  The  num- 
ber of  buttons  and  switches  may  seem  im- 
posing at  first,  but  they  are  easy  to  learn 
and  even  easier  to  use.  All  these  features 
may  seem  a  bit  much,  but  as  you  will  see, 
they  can  be  utilized  effectively  to  increase 
your  operating  pleasure  in  aft  but  the  most 
simple  situations. 

When  i  first  received  the  radio,  it  took 
me  about  10  minutes  to  set  it  up  and  at- 
tach it  to  my  TS-130  power  supply.  After 
playing  with  it  for  a  few  minutes  I  decided 
it  was  time  to  break  out  the  manual  and 
put  it  through  Its  paces.  After  tuning 
around  and  punching  the  buttons.  I  learned 
that  not  using  the  memories  takes  away  a 
lot  of  the  radio's  capabilities,  so  I  tried  to 
program  one. 

Memories 

The  manual  gives  clear  examples  of 
how  to  program  the  memories  and  after 
the  first  one  was  programmed,  the  manual 
was  no  longer  needed.  Reserving  the  first 
two  memories  for  the  upper  and  rower  fre- 
quencies for  the  band-scan  feature,  I  de- 
cided to  put  a  local  repeater  Into  the  third 
memory.  First  i  set  the  mode  to  FM  and 
tuned  the  vfo  to  M5.23  MHz.  which  is  the 
output  frequency  of  the  repeater.  Then  I 
set  the  offset  to  600  Hz  by  pressing  the 
offset  write  button  and  turning  the  tuning 
knob  until  600  was  displayed.  Next  I 
pressed  the  -Duplex  button  to  register 
the  offset  as  negative,  and  1  was  done. 
However,  if  the  repeater  had  required  a  PL 
tone  for  access,  I  could  have  entered  it 
also  by  pressing  the  Tone  Select  button 
and  turning  the  tuning  knob  until  the 
desired  tone  was  displayed. 

In  order  to  store  the  specifications  I  had 
just  set  into  memory  three,  I  put  the  radio 
In  the  memory  mode  by  pressing  the  VFOfM 
button  and  turning  the  tuning  knob  until 
memory  03  was  displayed  on  the  right 
side  of  the  display.  Next,  I  double- 
checked  the  display  to  make  sure  the  in- 
formation was  entered  correctly.  Yes  the 
display  indicated  the  correct  frequency, 
offset,  mode,  and  memory,  so  I  pressed 
the  Write  button  and  the  Information  was 
entered  in  memory  3.  The  same  procedure 
was  repeated  for  the  other  repeaters  I 
wanted  to  enter  into  memory,  changing 
only  the  frequency,  offset  direction,  etc, 
depending  on  how  different  this  repeater 
was  from  the  one  I'd  just  entered.  By  can- 
celing out  the  offset,  simplex  frequencies 
can  be  entered  along  with  their  modes, 
U.,  146.52  FM,  144.30  CW,  t44S5  SSB¥ 
etc- 

Now  that  there  were  several  frequen- 
cies stored  in  the  memories,  I  was  able  to 
recall  them  by  putting  the  radio  In  memory 
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mode  and  turning  the  tuning  knob.  As 
each  memory  was  displayed,  the  Informa- 
tion was  automatically  entered  to  the  dis- 
play and  the  radio  was  ready  to  operate  as 
set  in  that  memory.  By  pressing  the  Scan 
button  in  the  memory  mode,  the  radio 
scans  through  the  32  memories  and  stops 
whenever  a  signal  interrupts  the  squelch- 
After  a  few  seconds.  It  continues  scan- 
ning. Pressing  the  Scan  button  again  will 
stop  the  scanning. 

To  put  the  contents  of  a  memory  into  a 
vfo,  i  recalled  the  memory  in  the  memory 
mode,  then  pressed  the  VFO/M  button 
again  to  enter  the  vfo  mode.  By  pressing 
the  M-VFQ  button ,  the  memory  contents 
were  entered  into  the  indicated  vfo.  Now  I 
was  able  to  take  advantage  of  the  vfo 
while  retaining  the  desired  memory 
specifications. 

Operating  the  Radio 

As  you  can  well  imagine,  all  of  these 
features  along  with  the  memories  can 
make  operating  two  meters  a  tot  of  fun. 
The  versatility  of  the  rig  and  its  ability  to 
adapt  to  different  operating  habits  ideally 
suits  this  radio  to  any  two-meter  user.  I 
have  used  the  rig  under  many  different 
operating  conditions  and  have  always 
been  pleased  with  its  performance 

I  was  able  to  put  the  radio  through  a  lest 
during  the  VHF  sweepstakes  and  it  per- 
formed beautifully-  I  ran  IE  at  a  full  25 
Watts  into  a  10-element  yagl  mounted  In 
the  attic  and  had  some  surprising  results. 
My  most  distant  contact  was  Connecticut 
from  my  home  near  Philadelphia.  Pennsyl- 
vania, This  was  very  good  considering  the 
number  of  people  that  were  calling  him 
also.  I  found  the  noise  blanker  to  be  a  use- 
ful feature  and  my  audio  reports  on  SSB 
and  FM  were  excel  lent.  I  tried  to  utilize 
every  feature  during  the  contest  and 
found  them  all  to  be  a  great  help. 

The  radio's  precise  tuning  and  the  RlT 
feature  make  it  excellent  for  satellite  use. 
A I  though  I  received  the  radio  too  iate  for 
use  in  the  recent  space  shuttle  mission,  I 
am  sure  its  features  would  have  been  a 
great  help,  The  quick  access  to  the  memo- 
ries would  have  been  a  great  boost  in 
monitoring  all  the  transmit  and  receive 
frequencies, 

The  radio  performs  just  as  well  under 
more  conventional  operating  conditions 
such  as  rag-chewing,  repeaters,  and  nets. 
Because  the  memories  may  be  set  up  in 
any  manner,  the  radio  may  be  customized 
to  any  user's  typical  operating  conditions. 
The  more  exotic  features  such  as  the  un- 
limited splits  are  there  when  you  need 
them  and  are  not  hard  to  use.  My  radio  has 
been  operated  on  all  modes  from  CW  to 
Rm  (AFSK)  and  is  testament  to  the  great 
versatility  of  the  rig.  This  is  the  super  rig 
that  every  two-meter  buff  has  dreamed  of. 
And,  If  the  built-in  features  are  not 
enough,  there  is  a  wide  array  Of  options 
available. 

Options 

Among  the  options  available,  the  Inter- 
na! power  supply  and  speech  synthesizer 
have  arready  been  mentioned.  Other  op- 
tions Include  a  PL  tone  decoder  and  a  com- 
puter interface.  Of  course,  the  usual  array 
of  microphones  and  other  accessories  is 
available.  The  radio  comes  equipped  with 
an  uo/down  mike,  but  It  lacks  touch- 
tones™,  so  the  touchtone  mike  is  one  of 
the  first  accessories  you  should  look  at. 
Also,  a  more  powerful  version  of  the  £71 A 
is  available,  the  IC-271H,  which  has  an 
cutout  power  of  up  to  100  Watts,  A  version 
Is  also  available  for  the  440-MHz  band,  the 
ID471, 

Conclusion 
Overall.  I  was  very  pleased  with  the 
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radio,  both  In  lis  design  and  operating 
abilities.  It  la  definitely  a  first-class  rig 
which  is  sura  to  be  a  big  success.  I  got  the 
las!  one  the  store  had  in  stock!  If  (com  Is 
listening,  a  VOX  for  FM  would  be  nice.  It  Is 
available  for  hand  heltfs  and  should  be  in 
eluded  In  this  excel  I  en  t  rig;  I  have  just 
about  run  out  of  words  of  praise  tor  this  stu- 
pendous transceiver.  Lei  it  suffice  to  say 
that  this  rig  would  top  my  list  of  necessary 
equipment  for  two-meter  operation, 

For  further  details,  contact  /com  Amen- 
ea,  toe.,  2H2  HGthAve.  NE,  Betlevue,  WA 
96004;  I206H54WSS.  Reader  Service 
number  486, 

Jonathan  Mayo  KR3T 
Media  PA 


THE  AEA  CP-1 
COMPUTER  PATCH 

Many  amateurs  have  joined  the  com- 
puter revolution  in  the  past  few  yea*s  The 
availability  of  Inexpensive  microcomput 
era  has  resulted  in  the  appearance  of  ap- 
proximately 100.000  of  these  units  in  ham 
shacks  around  the  world 

As  it  comes,  the  home  computer  lends 
itself  well  to  logging  chores,  dupe  check- 
ing, and  propagation  prediction.  All  of 
these  applies! ions  require  software  only 
To  realize  the  full  potential  of  a  computer 
in  the  ham  shack,  one  or  more  hardware 
interfaces  is  required  to  safely  interface 
the  micro  to  the  amateur  radio  equipment. 

Some  of  the  most  popular  applications 
for  a  computer  Include  sending  and  re- 
ceiving RTTY,  AMTOR,  ASCII,  and  even 


CW.  Numerous  software  packages  are 
available  to  teach  your  computer  how  to 
speak  these  "foreign14  languages.  The 
best  software  in  the  world  is  nearly  use- 
less If  the  Incoming  signal  does  no  I  accu- 
rately convey  the  received  data. 

The  AEA  people  have  designed  the  CP-1 
Computer  Patch  to  match  virtually  all 
makes  and  models  of  amateur  transceiv- 
ers and  separates  to  most  home  com  put 
ers,  II  does  its  job  extremely  well.  AEA  has 
been  making  code  and  RTTY  readers  for 
some  lime.  The  CP-i  is  a  logical  extension 
of  the  technology  developed  In  these 
units. 

One  of  the  first  things  you  notice  when 
you  take  the  CP*i  out  of  the  box  is  its  rela 
lively  small  size.  The  old  vision  of  every 
thing  having  to  do  with  RTTY  being  big 
and  bulky  is  finally  dying  The  style  Is  very 
clean  and  makes  a  pleasing  addition  to 
the  ham  shack. 

An  exploration  of  the  Inside  of  the  CP-1 
reveals  superior  construction  techniques. 
The  Circuit  board  has  the  look  and  crafts- 
manship of  the  highest-quality  commer- 
cial gear. 

Connection  of  the  CP-1  Is  relatively  sim- 
ple The  detailed  and  easy- to-read  instruc- 
tion manual  makes  the  task  painless.  A 
connection  from  the  audio  output  of  your 
rig  la  needed  for  reception  A  cord  from 
the  CP-1  to  the  microphone  lack  of  your 
radio  will  also  be  needed  if  you  wish  to 
transmit. 

An  external  power  adapter  is  provided 
with  the  CP-1.  Often  this  is  an  extra  cost 
Hem  with  other  interfaces 

With   the  CP-i    connected   and  some 


Rear  panel  view. 
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software  loaded  in  your  computer,  you  are 
ready  to  go'  The  controls  on  the  front 
panel  of  the  interface  are  straig hi  forward- 
After  turning  the  power  on,  you  need  to 
select  the  shift  you  wish  to  use.  Three 
push-buttons  allow  selection  of  a  narrow 
bandwidth  for  CW  reception,  or  a  170-Hz 
bandwidth  for  standard  RTTY  reception, 
In  addition,  a  variable  shift  position  al- 
lows reception  of  virtually  any  nonstan- 
dard shift  up  to  1000  Hz 

The  center  frequency  of  I  he  bandpass 
fitters  in  the  CP-1  is  also  changed  depend- 
ing on  your  se  feci  ion  of  CW  or  RTTY  re- 
ception.  In  the  CW  mode,  Ihe  titters  are 
centered  around  750  Hz,  the  frequency 
most  CW  filters  in  transceivers  are  tuned 
to.  For  HTTYt  the  center  frequency  is  shift- 
ed up  above  2125  Hz  to  accommodate 
standard  FTTTY  audio  frequencies 

Though  the  CP-1  will  receive  almost  any 
shift,  II  is  designed  to  transmit  only 
170-Hz  tones.  A  simple  modification  out- 
lined in  the  instruction  manual  will  allow 
850-Hz  transmission  if  you  need  it  for 
MARS  or  other  worlt. 

How  well  does  it  work?  In  side-by-side 
comparisons  on  regular  amateur  trans- 
missions, the  CP  1  oflen  provides  the  best 
reception  of  even  very  weak  signals.  There 
are  several  notable  things  about  Ihe 
CP-Ts  performance. 

Adjacent  signal  reiection  is  superb! 
Many  computer  Interfaces  fall  a  bli  short 
in  this  category,  but  Ihe  CP-1  compares 
favorably  to  sophisticated  terminal  unifs. 
11  is  possible  to  tune  to  even  a  weak  signal 
■jvilh  a  very  strong  signal  nearby  and  real- 
ize virtually  100-percent  copy 

An  Indication  of  the  clean  signal  com- 
ing From  the  CP-1  is  highlighted  when  tun 
Ing  between  signals,  or  when  the  frequen- 
cy is  idle  with  only  background  noise  pres- 
ent. Many  interfaces  will  try  to  interpret 
the  random  noise  and  signals  as  real  data. 
The  CP-1  provides  a  "quiet11  output  under 
most  conditions,  keeping  the  computer 
screen  clear  until  a  signal  is  properly  tuned 

The  tuning  indicator  provided  on  the 
CP-1  does  a  good  job.  performing  almost 
as  well  as  a  tuning  scope.  For  the  purist, 
scope  outputs  are  provided  on  the  tack  of 
the  unit. 

No  problems  were  encountered  using 
the  unit  on  transmit.  Provisions  are  made 
to  match  the  level  and  keying  require- 
ments of  most  equipment. 

I  tested  the  CP-1  with  MSA  TEXT,  AEAs 
software  package,  HAMTEXT  and  HAM 
SOFT   irom   Kantronics,   and   numerous 
programs  of  my  own  design,  it  performed 
well  with  all  of  them. 

If  you  are  interested  m  copying  com- 


mercial transmissions,  the  variable  shift 
feature  is  a  must.  Most  transmissions  out- 
side of  the  amateur  bands  occur  at  425-  or 
850-Hz  shift,  The  CP-1  adequately  pro- 
vides reception  at  these  shifts.  Adjust- 
ment of  the  variable  shift  control  requires 
some  learning.  bJl  the  instruction  manual 
provides  the  instructions  you  need  to 
properly  tune  the  CP-1  in  this  mode. 

The  AEA  CP-1  has  a  suggested  list  price 
Of  $239,  though  It  is  currently  being  of- 
fered by  many  dealers  at  a  much  lower 
cost.  Additionally,  the  CP4  is  Sold  In 
packages  with  AEA  software  at  an  even 
greater  savings  for  the  packages. 

If  you  are  looking  for  an  excellent  dollar 
vatue  in  a  computer  patch,  the  CP-1  is 
hard  to  beat,  it  is  highly  recommended. 

For  more  Information,  write  A£A,  PO 
Bom  C-12Q,  Lynwood  WA  98036 

Jim  Grubbs  K9EI 
Springfield  IL 


DX-1  PROPAGATION 
SOFTWARE  FOR  THE  APPLE 

Knowing  when  and  where  to  listen  for 
DX  is  half  the  battle  in  logging  a  new  coun- 
try or  prefix.  If  you  own  one  of  the  Apple  II 
series  Of  computers,  the  OX-1  program 
from  DX  Enterprises,  5661  Bridle  Way.  San 
Jose.  California  95123,  can  provide  you 
wllh  very  detailed  propagation  informa- 

ItOfl. 

OX-i  is  much  more  than  just  an  imple- 
mentation of  the  popular  maximum  us- 
able frequency  program.  It  provides  at 
least  one  feature  that  no  other  propaga- 
tion program  that  I  have  seen  includes. 

For  those  of  you  who  are  Interested  in 
the  programming  aspects  of  computing, 
you  may  find  it  interesting  lhat  DX-1  is 
written  using  the  Pascal  language.  Virtu 
ally  all  of  the  other  propagation  programs 
are  written  in  some  version  of  Basic 
Pascal  is  a  structured  language  that  its 
proponents  feel  allows  programming  in  a 
very  logical  fashion.  No  program  line 
numbers  are  used 

The  DX-1  package  takes  a  machine  with 
64K  of  memory  and  one  disk  drive.  Load- 
ing the  package  lakes  something  Just 
under  four  minutes-  The  long  load  1  ime  oc- 
curs because  the  Pascal  language  must 
iir&i  be  loaded  in.  and  then  Information  on 
more  than  400  unique  radio  locations  is 
absorbed  by  the  computer. 

Operating  the  program  is  made  easier 
by  reading  the  manual  as  you  input  the  re- 
quested information.  Numerous  exam 
pies  are  contained  in  the  twenty-page  book 
that  accompanies  DX-1. 


You  will  need  to  know  your  latitude  and 
ongitude.  Unlike  simfiar  programs,  OX-1 
joes  not  store  this  information  anywhere 
for  you.  This  was  considered  a  minor  In- 
convenience, 

Selecting  the  target  area  is  qutte  easy, 
You  may  input  coordinates  tor  a  specific 
location,  or  you  may  use  the  Information 
contained  In  DX-1  to  search  by  country. 
It's  not  even  necessary  to  know  exactly 
how  to  spell  the  target  area.  For  example, 
Sri  Lanka  was  found  by  asking  DX-1  to 
search  for  SRI  ft  the  computer  is  unable 
to  outguess  you.  backward  and  forward 
scrolling  through  the  list  will  locate  the 
country  you  have  in  mind. 

As  soon  as  you  input  your  location  and 
the  date,  the  program  calculates  sunrise 
and  sunset  for  your  location.  Be  careful! 
The  times  given  are  in  GMT  (or  UTC  if  you 
prefer)  not  local  time!  A  similar  calcula- 
tion Is  made  on  the  target  area. 

As  with  all  MUF  programs,  you  will  need 
the  10 Jem  solar-flux  reading  DX-1  also 
requires  the  geomagnetic  "A"  Index.  Both 


are  available  at  TB  minutes  past  the  hour 
from  WWV,  The  additional  use  of  the  A  in- 
dex and  other  calculations  allow  OX-1  to 
calculate  a  "quality"  factor  for  the  path. 

After  Inputting  the  information,  it's  time 
to  sit  back  and  wait  about  half  a  minute 
for  DX-1  to  do  its  thing.  The  Information  is 
displayed  on  the  screen  in  table  form.  If 
desired,  the  screen  information  can  be 
sent  to  your  printer  lor  a  more  permanent 
record. 

DX-1  will  also  calculate  the  frequency 
Of  optimum  transmission  (FOT)  when  re- 
quested. This,  too,  can  be  sent  to  the 
printer. 

Additional  "nice-to-have"  information, 
such  as  beam  headings  for  short  and  long 
paths,  distances  for  both,  and  the  prefix 
for  the  target  area,  Is  displayed. 

The  area  in  which  DX-1  shines,  if  you 
will  pardon  the  punr  is  in  greyllne  calcula- 
tions. Old-time  DXers  and  SWLs  know 
that  enhanced  conditions  exist  between 
two  points  when  both  are  undergoing  sun- 
rise Of  sunset  at  the  same  time.  DX-1  will 


tell  you  what  to  look  for  during  these  con- 
ditions on  any  given  day. 

Even  the  width  of  the  grey  line  area  can 
be  specified.  Normally  a  15-degree  width 
is  adequate.  Since  there  are  24  hours  In  a 
day  and  a  circle  has  360  degrees,  the 
15-degree  width  corresponds  to  a  one- 
hour  window,  or  1/24th  of  a  day. 

Greyllne  calculations  are  complex  and 
lime  consuming.  It  takes  about  five  min- 
utes for  OX-1  to  do  the  Job.  When  selecting 
greyllne  calculations  you  must  specify 
whether  you  want  the  output  10  go  to  the 
screen  or  to  the  printer.  You  cannot  go 
back  later  and  print  what  you  saw  on  the 
screen  without  DX-1  going  through  all  of 
the  calculations  again. 

The  programmers  of  DX-t  deserve  some 
applause  for  taking  the  time  to  format  the 
printout  of  the  grey  line  calculations.  A 
form  feed  is  issued  so  nothing  is  typed  on 
the  perforations.  The  headings  are  also 
duplicated  at  the  top  of  each  page.  A  nice 
touch! 

DX-i  was  judged  to  be  of  great  value  to 


the  serious  DXer,  Some  of  the  times  In- 
volved in  loading  and  calculating  suggest 
that  Dx-i  might  be  better  suHed  to  every- 
day operations  rather  than  a  com  est  situ- 
ation where  you  might  be  using  your  com- 
puter for  other  things,  like  logging  for  ex- 
ample, at  the  same  time. 

The  absence  of  a  graph-type  display  of 
the  MUF  and  FOT  is  a  minor  flaw  in  DX-1. 
The  information  provided  in  table  form  is 
of  course  just  as  accurate,  perhaps  even 
more  SO. 

If  your  interests  are  a  bit  more  routine,  a 
somewhat  more  compact  version,  minus 
the  greyline-calculation  option,  is  avail- 
able. It  Is  called  DX  2  and  was  not  re- 
viewed. 

Take  a  byte  out  at  propagation  predic- 
tion! DX-1  for  your  Apple  computer  will 
help  do  the  job 

For  more  details,  write  DX  Enterprises, 
5361  Brldfe  Way.  San  Jose  CA  95123. 
Reader  Service  number  485 

Tim  McDonough  WD9EDT 
Springfield  IL 


NEW  PRODUCTS    J 


PACKET  RADIO 
CONTROLLER  FROM  AEA 

Advanced  Electronic  Applications.  Inc.. 
has  announced  the  introduction  of  the 
Model  PKT-1  packet  radio  controller 
through  an  arrangement  wltn  Tucson  Am- 
ateur Packet  Radio.  Inc  (TAPR],  Tucson, 
Arizona.  AEA  started  delivery  of  the  PKT-1 
to  its  dealers  In  June. 

The  PKT-1  is  a  packaged  and  warranted 
version  of  the  well  known  TAPR  do-it-your- 
sell  kit  board  with  version  3.1  software, 
and  Includes  application  assistance  and 
a  year's  conditional  warranty  More  than 
1000  users  of  \he  TAPR  kit  board  now  ex- 
ist throughout  the  world, 

Packet  radio  is  a  burst  mode  of  data  or 
text  trans-mission  utilizing  AFSK,  FSK.  or 
PSK  modulation.  On  VHF  it  runs  at  1200 
baud  typically,  and  uses  CRC  error  check- 
ing, ensuring  an  extremely  low  error  rate. 
Multiple  users  may  share  a  simplex  or  du- 
plex channel  simultaneously  on  a  time- 
share  multiplexed  basis. 

Any  packet  station  using  the  PKT-1  may 
operate  as  a  store-and-forward  repeater 
(diglpeater)  for  someone  else's  transmis- 
sion while  concurrently  functioning  as  a 


regular  packet  station.  Up  to  5  dig!  pea  ting 
stations  may  be  used  between  two  termi- 
nal! stations.  Dig!  pea  ting  allows  routing 
the  transmission  path  around  physical  ob- 
stacles blocking  a  Une-ot-sight  radio  path 
and  allows  extending  the  link  beyond  line- 
of-slght  distances. 

For   more   Information,    contact    your 
closest    AEA    dealer,    or    AEA,    PQ    Box 
C2mt    Bamtng   Q&Pt    2Q06-I96th    StV. 
Lynnwood    WA    98036-0918;  (216^775 
7373. 


AMTOR  CONVERTER 
FROM  INFOTECH 

The  new  Inlo-Tech  M-44  AMTOR  con- 
vert e*  allows  most  RTTY  terminals  to  be 
used  on  the  recently-approved  AMTOR 
HTTY  mode.  Interface  to  the  terminal  Is 
via  serial  TTL  or  RS  232  levels,  and  either 
ASCI  *  or  Baudot  terminals  may  be  used. 

The  unit  also  features  a  built-in  modula- 
tor and  demodulator  with  pre-f liter,  full- 
time  ATC.  and  two  transmit  buffers.  All 
control  of  the  M-44  and  transceiver  is  toy 
simple  commands  entered  via  the  termi 
nal  keyboard. 
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This  converter  is  American  designed 
and  manufactured  and  will  operate  in  the 
ARQ,  FEC.  and  ARQ-monitor  modes 

For  more  information,  contact  Digital 
Electronic  Systems,  i 633  Wisteria  Court, 
Ertgtewood  ft  33533.  Reader  Service 
number  478, 

REGENCY  ELECTRONICS 
20-CHANNEL  SCANNER 

Regency  Electronics,  Inc.,  now  offers  a 
20-channel  programmable  scanner  with 
complete,  continuous  coverage  from  25  to 


550  M Hi  This  receiver  has  microproces- 
sor control  tor  direct  keyboard  entry  of  fre- 
quencies. The  Regency  MX-5000  is  avaih 
abte  at  participating  Regency  Electronics 
dealers. 

The  MX  5000  scans  two  to  twenty  chan- 
nels automatically;  or  channels  may  be 
selected  manually.  Its  wide  coverage  in- 
cludes high  and  low  VHF1  UHF,  and  UHF 
"T"  for  police,  fire,  emergency  services, 
business  band,  marine  radio,  radio-tele- 
phone, and  National  Weather  Service 
broadcasts.  It  covers  VNF  aircraft,  five 
amateur-radio  bands,  and  TV  audio  and 


tnfo-Tsctt's  M-44  AMTOR  converter 


The  PKT-1  packet  radio  controller  from  Advanced  Et&ctrQnic  Applications, 


The  Regency  Electronic*' 20-ctiannel  scanner 
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FM  broadcast.  Any  frequency  can  be  se- 
lected directly  at  the  Keypad;  each  key- 
press  is  verified  by  a  beep.  A  memory - 
backup  system  saves  frequencies  in 
memory  even  If  power  Is  disconnected, 
yet  no  battery  is  required. 

Any  frequency  can  be  programmed  into 
priority  channel  one  and  sampled  at  ap- 
proximately two-second  Intervals;  if  ac* 
live,  it  automatically  overrides  any  other 
signal  Any  selected  channel  or  channels 
can  be  "locked  out"  and  omitted  tempo- 
rarily from  the  scan.  A  scan-delay  feature 
can  be  invoked  (o  avoid  missing  call- 
backs; this  feature  delays  resumption  of 
scanning  for  approximately  two  seconds 
after  a  transmission  ends  A  choice  of  two 
scan  speeds  samples  channels  as  rapidly 
as  five  per  second  or  at  a  slower  rate. 

The  MX-5000's  search  feature  helps  lo- 
cate unknown  or  "hidden"  channels  with- 
in any  specified  frequency  range;  it 
searches  for  active  channels  In  (select- 
able) 5-,  12.5-,  or  25-kHz  increments;  the 
mode  of  reception  (AM,  wideband  or  nar- 
rowband FM)  is  also  selectable  When  a 
signal  Is  received,  its  frequency  Is  dts 
played  on  the  digital  readout.  Search  may 
then  be  resumed.  Of  the  new  frequency 
stored  fn  one  of  the  20  scan  channels. 

The  multi-function  digital  display 
shows  both  channel  number  and  irequen 
cy  (plus  MHz  or  kHz)  when  scanning  ijust 
frequency  while  searching,  plus  Ihe  re- 
ceive mode  and  search  frequency  incre- 
ment), and  whether  the  priority  mode  has 
been  selected  or  if  the  displayed  channel 
has  been  locked  oul.  Error  messages  are 
displayed  in  Ihe  event  Of  Invalid  keyboard 
entries.  A  built-in  24-hour  digital  clock  of- 
fers the  time  whenever  the  MX-5000  is 
plugged  in.  The  display  Is  side- lighted  for 
easy  nighttime  legibility. 

A  slanted  front  panel  offers  easy  vision 
ity  and  operation,  A  keyboard  lock  switch 
can  disable  the  keyboard  to  prevent  inad- 
vertent entries,  Duat-concentric  volume 
and  sqelch  controls  help  tailor  the  audio 
delivered  to  the  built-in  speaker  or  exter- 
nal speaker  jack.  An  external  antenna  jack 
allows  the  addition  of  a  lull-size  antenna 
for  Improved  reception:  an  attenuator 
Switch  {— .|0  dB)  helps  prevent  overload 
from  strong  local  stations  in  highly  con- 
gested signal  areas 

The  MX  5000  comes  with  a  telescoping 
antenna,  wan-mounied  ac  power  supply, 
a  12-V-dc  power  cord  for  use  In  a  car  or 
other  vehicle  (where  not  prohibiied  by  law), 
and  mobile-mounting  bracket.  It  mea- 
sures 54 "W  x  3.VH  x  7.9"Dn38  x  30  x 
200  mm). 

For  additional  information,  contact  fte- 
gency  Electronics*  Inc.,  7707  Records  St , 


Indianapolis  frV  46226-9969;  (317h54$4281. 
Reader  Service  number  483 

TRAINING  TAPES 
FOR  CODE  AND  THEORY 

Radio  School.  Inc..  founded  by  Gordon 
West  WB6NOA,  Is  offering  a  large  selec- 
tion of  code  and  theory  training  tapes  to 
the  amateur-radio  community.  Gordon 
West  has  also  produced  technical  tapes 
dealing  with  antennae,  grounding  tech- 
niques, and  maritime-mobile  Installation. 

Over  700  free  volunteer-examiner  tape 
seta  were  mailed  recently  to  instructors 
throughout  the  country,  containing  FCC- 
type  volunteer-examiner  code  tests  at  5-, 
10-.  13-,  and  20-word-per-minuiB  levels. 
There  were  ten  different  versions  of  each 
tape  10  prevent  students  from  memorizing 
them. 

Radio  School  offers  over  30  Individual 
one  and  one-half  hour  long  code  cassette 
speed-building  courses.  There  are  also 
over  20  individual  tapes  covering  theory 
examination  preparation,  and  10  tapes 
dealing  with  amateur  radio  equipment  In- 
stallation techniques. 

The  tape  courses  are  in  stereo;  stu- 
dents can  listen  to  both  channels  in  the 
car  but  separate  the  voice  channel  out 
when  listening  to  code  practice  at  home 
with  a  pencil.  Any  tape  player  with  a  bal- 
ance control  can  easily  fade  out  the  voice 
channel.  When  played  on  a  mono  tape  re- 
corder, the  student  wttt  hear  both  chan- 
nels 

Radio  School  was  first  to  offer  com- 
plete 4 -cassette  theory  courses  covering 
the  new  FCC  questions  from  Novice  to  Ea* 
tra.  These  theory  courses  also  feature  live 
sounds  of  amateur  radio  operating  to  as- 
sist the  student  In  recognizing  some  of 
the  topics  discussed  on  the  tape. 

The  Gordon  West  Radio  School  tapes 
are  available  directly  from  the  School  For 
a  calalog  or  more  m  format  ion,  contact 
HaoVo  School,  2414  Cos  lege  Drive.  Costs 
Mesa  CA  92626  Reader  Service  number 
477. 

THE  OAVLE  TECH 

DESOLDER1NG  STATION 

The  model  SA-4  desoldering  station 
from  Davie  Tech,  Inc..  features  a  self  -con- 
tained high-volume  vacuum  pump  for 
easy  removal  of  solder  from  through-hole 
and  multi-layer  applications.  Additional 
features  Include  trigger-actuated  pistol- 
grip  design,  "no-clog"  system  with  trans- 
parent solder  collector,  and  easy  collector 
cleaning;  grounded  for  use  with  delicate 
MOS  and  CMOS  components.  It  has  a  low- 


maintenance  design  and  a  specially-pro- 
cessed long-life  nozzle 

The  SA-4  is  available  for  either  115-V  or 
230-v  SQ/60'Hz  input,  and  la  compact  and 
lightweight  for  portability  A  handy  toot 
holder  is  built  into  the  control  unit.  In- 
cludes ,039r'(i.O  mm)  nozzle.  Optional  noz- 
zles available  from  .031  "(0.8  mm)  to 
063  "(16  mm)  diameter. 

For  more  Information,  contact  Da  We 
Tech  inc.,  2-05  Bants  Ptsce,  Fair  Lawn  NJ 
Q74W;  (20tf-79&t720,  Reader  Service 
number  481, 

THE  VOICE  PAK  FROM 
SPECTRUM  PROJECTS 

Spectrum  Projects  has  introduced  a 
CoCo  voice  synthesizer,  the  Voice  Pek, 
that  uses  the  Votra*  SC01  synthesizer 
chip  in  a  cartridge-style  pak.  It  provides  an 
unlimited  vocabulary  with  automatic  or 
user-supplied  inflection,  a  variable  voice- 
level  adjustment,  plus  lour  programmable 
levels  of  ptich.  With  a  single  line  of  code, 
the  Voice  Pak  adds  speech  to  any  Basic 
program  in  minutes, 

The  system  comes  complete  with  a 
user  Instruction  manual,  software  cas- 
sette with  demo  programs,  text-to-speech 
scanner,  and  a  'Word  Manager"  that  con- 
structs custom  user  dictionaries,  The  unit 
Is  fully  assembled,  tested,  and  ready  to 
plug  in  and  talk.  The  Voice  Pak  allows  any 
prompting  application  In  education, 
speech  therapy,  games,  robotics,  or 
security. 

For  more  information,  contact  Spec- 
ttum  Projects,  93-15  86th  Drfvet  Wood- 
haven  NY  11421;  (212^4412807  Reader 
Service  number  482. 

ICOM'S  MULTIMODE  BASE- 
STATION  TRANSCEIVER 

icom  announces  the  IC-471H  430-450- 
MHz  transceiver  with  75-Watt  transmitter. 
tow-noise  Pit  circuitry,  and  high-sensitiv- 
ity receiver, 

Standard  features  include  75  Watts  rf 
output,  FM,  SSB,  CW  modes.  32  full-func- 
tion tunable  memories  f storing  frequency, 
offset,  offset  direction,  and  tones),  10>Hz 
tuning  increments,  1-MHz  up/down  but^ 
tons,  scanning  of  memories,  memory 
modes,  or  band,  all-mode  squelch,  and 
dual  yfos.  Its  size  is  4 1/2"  (H)  x  11-1/2" 

(W)  x  13-1/4"  (D). 

The  IC-471H  uses  t2-V-dc  power  and 
may  be  supplied  from  an  external  source 
(IC-PS15  or  tG-PS3QP  optional)  or  from  an 
optional  Internal  ac  power  supply  (IG- 
PS35).  Other  optional  features  include  an 
IG-AG35  swi tenable  mast-mounted  pre- 
amplifier. LfT  15S  encoder/decoder  <PL  en- 
coder Is  standard).  IC-CT10  computer  In- 
terface, IC-EX309  computer-interface  con- 


nector, and  JC-EX3 10  voice  synthesizer. 

For  more  Information,  contact  icom 
America,  toe,  2112  116th  Avenue  rV£. 
Bettevue  WA  93004.  (2GSW54-et55.  Read- 
er Service  number  476. 

BV  ENGINEERINGS 
FIRST  SOFTWARE 

BV  Engineering  has  announced  the  first 
three  products  in  what  will  be  an  entire 
line  of  professional  software  sharing  com- 
mon data  tiles. 

ACNAP  Is  an  ac  network-analysis  pro- 
gram that  analyzes  electronic  circuits 
consisting  of  resistors,  capacitors,  Induc- 
tors, and  active  components  such  as  tran- 
sistors and  operational  amplifiers.  AC- 
NAP  will  work  with  component  tolerances 
to  perform  Monte-Carlo.  Sensitivity,  and 
Worst-Case  analyses. 

PLOT  PRO  is  a  genera  I -purpose  scientif- 
ic graph-printing  program  which  makes 
1 1  near/1  og; semi  -log  graphs  on  any  BO-  or 
I32^lumn  printer.  PLOTPRO  supports 
vertical  and  horizontal  formats,  two  Y 
axes,  multiple  plots,  au to-scaling,  label- 
ing, ana  grid  lines. 

SPP  *S  a  general  purpose  signal-pro- 
cessing program  that  analyzes  linear  and 
nonlinear  systems  in  the  frequency  do- 
main and  in  the  time  domain-  SPP  sup- 
ports FFT  and  inverse  FFT.  La  Pi  ace  trans- 
forms, transient  analysis,  and  a  complete 
set  of  signal  generation  and  manipulation 
routines.  All  programs  available  for  CP/M. 
M50OS,  PCDOS,  and  TftSOOS. 

For  a  free  flyer  and  further  Information, 
comae  I  BV  Engineering.  Box  3429,  River- 
Side  CA  925W;  (71 4^781  -0252.  Reader  Ser- 
vice number  480. 

CMC  COMMUNICATIONS 
VOICEOPERATED  SQELCH 

CMC  Communications  Is  offering  a 
voice-operated  squelch  on  a  small  circuit 
board  for  mounting  inside  most  HRSSB 
transceivers  and  receivers.  The  VOS  re- 
quires that  different  and  select  compo- 
nents of  the  voice  spectrum  be  present  at 
the  same  time  to  operate-  It  ignores  het- 
erodynes, the  Russian  woodpecker,  and 
noise  regardless  of  level,  yet  It  is  extreme- 
ly sensitive  to  weak  signals  when  the  hu- 
man voice  is  present.  All  adjustments  are 
made  a i  the  factory  and  a  remote  ontolf 
switch  is  provided-  Simple  connections 
are  made  to  the  speaker  leads  and  9  or  12 
v  0c.  This  product  Is  used  extensively 
worldwide  In  commercial  marine,  'and, 
and  military  systems. 

For  further  information,  contact  CMC 
Communications,    Inc.,    5479   Jetporl    In 
dus  trial   Blvd.,    Tampa    FL   33614;   (81 3h 
885-3996,  Reader  Service  number  479. 
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/corn's  muHtmode  base-station  transceiver 


irs 

INCREDIBLE! 


raDE,  qplck 


Master  code  or  upgrade  m  a  matter  of  days 
Code    Quick   is  a  unique  breakthrough 
which    simplifies    learning    Morse    Code 
Instead  of  a  confusing  maze  of  dits  and 
dahsP  each  letter  will  magic  ally  begin  to  call 
out  its  own  name!  Stop  torturing  yourself! 
Your    amazing    kit    containing    S    power 
packed    cassettes,     visual    breakthrough 
cards  and  original  manual  *s  only  $39.95! 
S*nd    check    or    money    order   today    to 
WHEELER  APPLIED   RESEARCH  LAB, 
P.O.  Box  3261,  City  of  Industry,  CA  91744. 
Ask    for    Code    Quick  #103  *   California 
residents  add  6%  sales  tax, 

One  User  Comments; 

"Ftrst  new  idea  in  code  study  and  the  darn 
thing  works!  So  much  fun  you  don't  realize 
how  much  you're  learning  " 

M.S.  Greneda,  Mtss. 

Hundreds  of  satisfied  customers! 

You  can't  bse!  Follow  each  simple  step.  You 
must  succeed  or  return  the  kit  for  a  iota! 
immediate  refund' 


Subscription 

73  does  not  keep  subscrip- 
tion records  on  the  premises, 
therefore  calling  us  only 
adds  time  and  doesn't  solve 

the  problem. 

Please  send  a  description 
of  the  problem  and  your 
most  recent  address  label  to: 
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Amateir  Racfcte 


Subscription  Dept. 
P0  Box  931 
Farmingdaie,  NY  11737 


COMPUTER 


TRADER     -2S0 
MAGAZINE 

*  *  •LIMITED  TIME  OFFER  *  *  • 
BAKER'S  DOZEN  SPECIAL! 

$12.00  for  13  Issues 

Regular  Subscription  $15.00  Year 
Foreign  Subscription:  $55.00  (air  mail) 

$35.00  (surface) 

Articles    on    MOST    Home    Computer!. 
HAM   Radio,   hardware  &  software  reviews, 
programs,  computer  languages  and  construc- 
tion, plus  much  moreIM 
Classmen  Ads  for  Computer  &  Ham  Radio  Equipment 

FREE  CLASSIFIED  AOS 

for  subscribers 

Excellent  Display  and  Classified  Ad  Rates 

Full  National  Coverage 

CHET  LAMBERT,  W4WOR 

1704  Sam  Drive  *  Birmingham,  AL  35235 

(205)  854-0271 

Sample  Copy  $2,50 


ALL  BAND  TRAP  ANTENNAS! 


in 


FOR  ALL  MARES  & 
MOPCLS  OF  AMATEUR 
TRANSCEIVERS!  GUAR- 
ANTEED fOH  2GG0 
WATTS  SSB  INPUT  FOR 
NOVICE  AND  ALL  CLASS 
AMATEURS!  IMPROVED 
<IGN| 


I 


"<nn?3—  g- 


PRETUNED  -  COMPLET* 
ELY  ASSEMBLED -ONLY 
ONE  NEAT  SMALL  AN- 
TENNA FOR  ALL  BANDS! 
EXCELLENT  FOR  CON- 
DO'S  -  APARTMENTS 
-  LIGHT  *  STRONG  - 
ALMOST    INV1SI6LE1 


COMPLETE  wrth  0O  ft.  RG58U-52  odm  readme,  »nd 
PL259  connector.  Inculaiora,  30  ft.  3DO  Hi.  lest  dicron  end 
iLipporl*.  canter  Con  nectar  with  built  In  lightning  arrester  and 
it  at  1c:  discharge  -  mQkJed,  scaled,  weatherproof  t  reionent  trap} 
rX6"-»ou  Jui l  switch  to  band  flesaed  for  iieelient  worldwide 
operation  *  IransmRtang  and  rectdflftQi  UwSWR  aver  all  bands 
■  Tuwi  UBUity  NOT  NEEDED*  C+nln  used  as  inverted  V*  - 
ikeper*  -  m  altkis,  on  buaUang  tops  or  narrow  tots  .  The  ONLY  AN- 
TENNA YOU  WILL  EVER  NEED  FOR  ALL  BANDS  -  WITH 
ANY    TRANSCEIVER  -  NEW  -  NO  fiALUNS  NEEDED! 

8O-4O-2O-1E-10'  -  2  trap  -  104  ft  -Model  99B&UC  ■  *99  95 
40-20*15-10  —  2  trap  —  54  ft  -  Model  lOOfBUC  .  .  *96  95 
ZO-l^-lO  mater  -  2  tfap  -  26ft*  Model  tOOTBUC.  .  $87-95 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED.  DEL.  IN  USA, 
(Canada  it  S5uOO  AKtra  for  postage  -  clerical-  custom*  etc^  or 
order  uataig  VISA  -  MASTER  CARP  -  AMER  EXPRESS 
Gt*c  number  and  taj  date  Ph  1-30S-23&-533  3  9AM  -  6PM 
wee*  dan-  We  st%  m  2-3  days  ALL  PRICES  MAY  INCREASE 
ORDER  NOWt  At  antennas  guaranteed  for  1  year,  ID  day  money 
oacfc  trail  it  returned  In  new  <iondtl»nJ  Made  In  USA.  FREE  INFO. 
AVAILABLE  ONLY  FROM 

WESTER  N  E  LEC  TRO  N ICS 
Dept.  A7<9  Kearney,  Nebraska,  SBS47 


■ao 


$  20,00/ 


til 


4  Choices  of  colored  card 

stock 
Send  SASE  for  samples  4 

ordering  Information 


Horizon  Pnrrting  Co, 
315  South  Craig  Pi 
Lombard,  H_.  6OU8 


J 


MICROWAVE  PREAMPLIFIERS 

Ampire  1690N: 

•  1.6  to  1.8  GHz 

•  25  dB  gain 

•  3.0  dB  noise  figure 

•  N  connectors  standard 

•  Use  on  GOES  &  METEOSAT  systems 

Ampire  2001: 

•  2  0  to  2.6  GHz 

•  20  dB  gain 

•  3,5  dB  noise  figure 

•  BNC  connectors  standard 

•  DC  &  RF  cables  included 

•  Use  with  microwave  TV  converters 

Ampire  1690N 
Ampire  2001  . . . 
Ampire  2001 M   . 

Shipping:     USA 

DMaSvYict 

3110  Evelyn  Street 
Roseville,  MN  55113 

612-636-9469 


..*...  . 


M39" 
M29" 

»2"    Foreign  ..  .MO™ 


-346 


«WMw* 


M 


EGBERT  ][+ 
RTTY-CW-XFER 

for  the  Apple  II,  11+,  lie 

Transmit  &  Receive  with  Software  Only 

NO  TU  REQUIRED 

The  Egbert  ][+  has  RTTY/CW/XFER 
on  the  same  disk'  and  features:  splil 
screen  operation,  lype  ahead  buffer,  se- 
lectable mark  space,  shift  and  speed 
change  modes  and  speeds  from  menu, 
mailbox  with  selective  call  and  save  to 
disk.  Provisions  for  up  1o  9  canned 
messages  on  each  data  disk  and  much 
more 

FOR  MORE1NFO.OR  ORDER.  CALL  OR 
WRITE 

W.H.  MAIL  COMPANY 

275  Lodgeview  Drive 
OroviHe.  Ca  95965 
M/c  {916)589-2043  V|SA 

Egbert  ||+  =69  95  includes  program,  back  up& 
documenialEori  USA  Residents  add  $2  50  for 
shipping  AilothersaddSGOO  Ca  Res  add 6% 
sales  tax 

INCLUDE  CALL  SIGN  WITH  ORDER! 


J 


SANTEC  handheld* 


ST-142    97Q00 

For  2  Meters  ^T_     f        ^J 

Free  $9.9S  Mob.  Quick  Charge  Coble 

ST-222  H/T  (220  mHz)  ....  *289 

ST-442  H/T  (440  mHz) '299 

LS-202  (2-M  FM/SSB-H/T}  '239 


FM-2033 

25  Watt  2-MeMr  FM 


279 


00 


FM-4033  (220  mHi) *339 

FM-6033  (6-Meters) »289 

FM-7033  (440  mHz l339 


FREE  UPS  Brown  Shipping- Add  SI.65  for  COO 
N.C.  R*s.  Add  4'  j°o  Sales  Toi.  Sorrv  No  Cords. 

1         The   Nation*   Laraat  Mail  Order   Santec  Di'oirr 

WILLIAMS  RADIO  SALES 

600  LAKEDALE  ROAD,  DEPT    C 

COLFAX,  N.C.  27235 

(919)  993-5881   Noon  to   10  P.M.  EST 


R-390A  HF  RECEIVER 

^   ^  -.— *n  Famous  military  re- 

„  *^  ^  cerver  covers  0.5-32 

*   •  teSl    *         Mhz  AM-CW  in  31 

VliV  #  one  Mhz  bands  using 
^■■^a^a^e^a^ef  mechanical  digital 
tuning.  455  Khz  IF;  has  four  Collins  mechanical 
filters  for  selectable  2-4-8-16  Khz  bandwidth. 
100  Khz  calibrator;  BR3.  No  covers.  115.230 
VAC  SO  Hz;  1fi%*  19* '16%",  95  lbs.  sh,  (UPS 
in  2  pkgs). 

Used-reparable  $21 5   Checked ....  S335 

Manual,  partial  repro ...... $15 

PARTS  FOR  R-390A,  used-checked; 

PTO  VF0  assembly  S50      If  Collins  Mfg  $65 

Mechanical  filters  2  or  4  KHZ S50 

8  KHZ $40 

16  KHZ „ $30 

Power  supply  less  26Z5  tubes $45 

Most  other  parts  available,  except  meters 
Write  for  listing 

Prices  FOB   Lima,  0.  *  VISA,  MASTEflCAHD  Accepted. 

Allow  lor  Shipping  a  Senfl  lor  New  FREE  CATALOG   &4 

Address  QtpL  73  *  Phone:  419/227-6573 


^22 
1016  1,  EUREKA  -  Bex  1105  *  LIMA,  OHIO  -45602 


&  S&e  List  of  Advertiser 5  an  page  98 
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EK1AC  ^jaO.OOQD/ai/l  with  SK300  aid  SKB06  , 

SK3QQ  mti  SKI3G6  Only, 

(These  are  all  new  not  used*  *  Limited  Saply. 


$1200,00 
i  350*00 


KLH  ELECTRON  CS,  INC.  VMF  OTiH  1ER  PC  BOARDS  AND  RF  TRANSISTOR  KITS. 

PfcCfel  ^JC-KB  If  DDtCf   irttJt  3<Itt5    at  m  m  MHZ  CHItDUt  TOCttS  i5,5MX  01  IftUPS, 

flW.99  *im  iijta  PL  Boom  Only  UM.99 
IDOEL  PA1Q140B  fiF  power  ireut  iOtotts  at  i4d  to  i^flfttz  cutout  iMtatis  B.'wdc  nt  18atc&, 

S89.9S  witti  ctatn  PC  Board  Oily  119.99 


GEHEVA  CALCULATOR  VATCH 

This  attractive  watch  has  Che  Following  modes: 

Normal  Time  Setting, 

Calendar  Setting, 

Dally  Alarm  Time  Setting, 

Weekly  Alarm  Time  Setting, 

Chronograph, 

Calculator. 


Featured  in  Black  Plastic 


SI8,99 


or        Featured    in   Stainless  Steel 


$29.99 


SILICON  DIODE* 

1 

FEED  THRO  SOLDER  RF  CAPACTORS 

ME751 

lOOvdc 

6  Amps 

10/$ 5. 00 

100/338.00 

470pf  +-20t 

MB5L0 

lOOOvdc 

3  Amps 

IG/S3.75 

100/ $24. 00 

HEP  I  70 

lOOOvdc 

ZAnvps 

20/$2.00 

LOO/515, 00 

5/$ I -00  or    100/$ 15. 00  or 

LN3209 

lOOvdc 

L  5Amps 

$2.00 

10/   $15,00 

J  000/$ 100. 00 

i 

BYX2 1/200 

2Q0vdc 

25Amps 

$2,00 

10/  $15,00 

LN2138A 

600vdc 

GOAtnps 

$5.00 

10/   $40.00 

lOOOpf/.OOlu 

if  +-10% 

0S85-O4C 

400vdc 

SDAtnps 

$10.00 

10/  $80.00 

1N3269 

600 vdc 

l60Amps 

$15,00 

10/$ 120. DO 

4/S1.00  or   1O0/S2O.00  or 

275Z41 

300vdc 

25GAnps 

$20,00 

io/$m,oo 

lO00/$150.OC 

! 

7-57  54 

300vdc 
1  }KVDC 

400Amps 
20m<i . 

$30,00 
$3.00 

10/ $250. 00 
10/   $20,00 

RCD-15 

IT       DDiMJC 

SMFR20K 

20KVDC 

20ma. 

$4.00 

10/   $30.00 

E   PROHS 

LN4148 

signal 

30/$i.0G 

100/   $3,00 

2708    1024x1 
2716  2048x8 
27L32/2SL32 

$2,00  each 

FAIRCHiLD 

4116    16K  DTNAWI 
.00  or  100  For 

C  RAMS  200ns,    Part   # 

16K7  5 

$4.00  each 

25  For  $25 

$90*00  or 

1000  For  $750,00 

$10.00  each 

HEWLETT   PACKARD   MICROWAVE 

DIODES 

1N5711 

(5082-2800) 

Schottky 

Barrier  Diodes 

$1.00  or   10 

for   $   8.50 

1KS712 

(5082*2810) 

it 

■t              1* 

SI. 50  or    10 

for  $10.00 

1N6263 

(HSCH-1001) 

M 

n              ii 

$   .75  or    10 

for   $   5*00 

5082-2635 

M 

it              ii 

$1,50  or    10 

for   $10,00 

5082-2805 

Quad  Matched 

II 

M            "     pet 

r  set  $5.00  or   10 

for   $40.00 

For  information  call:  (602)  242-3037 


Toll  Free  Number 
800-528-0180 

(For  order  a  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


(fH^z  elect roqicft 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 

if  we  are  out  of  stock  ot  an  item; 
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"MIXERS" 


HATKINS  JOHNSON  WJ-M6  Double  Balanced  Mixer 

LO  and  RF  0.2  to  300MHz 
Conversion  Loss  (SSB) 


Noise  Figure  (SSB) 
Conversion  Compression 


IF  DC  to  300MHz 
6.5dB  Max.  1  to  50MHz 
8.5dB  Max.  .2  to  300MHz 
same  as  above 
8.5dB  Max.  50  to  300MHz 
,3dB  Typ. 


$21.00 

WITH  DATA  SHEET 


NEC  (NIPPON  ELECTRIC  CO.  LTD. 

NF  Min  F=2GHz    dB  2.4  Typ, 

3,4  Typ. 

4.3  Typ. 


57835/2SC2150  Microwave  Transistor 


F=3GHz 
F=4GHz 


dB 
dB 


MAG  F=2GHZ 

dB  12  Typ. 

F=3GHz 

dB  9  Typ. 

F=4GHz 

dB  6.5  Typ. 

$5.30 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic=10ma.   GHz  4  Min.  6  Typ. 
Vcbo    25v    Vceo    llv    Vebo    3v    Ic   50ma.  Pt.     250mw 


UNELCO  RF  Power  and  Linear  Anplifier  Capacitors 

These  are  the  famous  capacitors  used  by  all  the  RF  Power  and  Linear  Amplifier 
manufacturers ,  and  described  in  the  RF  Data  Book. 


5pf 

5.1pf 
6.8pf 
Tpf 
8.2pf 


LOpf 
12pf 

13pf 
14pf 

15pf 


18pf 


25pf 
27pf 
27 . 5pf 


30pf 
32pf 
33pf 
34pf 
40pf 


43pf 

51pf 
60pf 
80pf 
82pf 


HOpf 
120pf 
130pf 
140pf 


200pf     1    to 
220pf  11    to 
470pf  51   up 
500pf 
lOOOpf 


lOpcs. 

50pcs. 

pes. 


SI. 00 

$  .90 
$  .80 


ea 
ea 

ea 


NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 


Peak  Pt.  Current  ma.  Ip 

Valley  Pt.  Current  ma.  Iv 

Peak  Pt.  Voltage  mv.  Vp 
Projected  Peak  Pt.  Voltage  mv.  Vpp 

Series  Res.  Ohms  rS 

Terminal  Cap.  pf.  Ct 

Valley  Pt.  Voltage  mv.  VV 


MODEL  1S2199 
9min.  lOTyp.  Umax. 
1.2Typ.  l.Smax. 
95Typ.  120max. 
Vf=Ip   480min.  550Typ.  630inax 
2.5Typ.  4max. 
1.7Typ.  2max. 
370Typ. 


1S2200   * 

9min.  lOTyp.  Umax. 

1.2Typ.  1.5max. 

75Typ.  90max. 

440min.  520Typ.  600max 

2Typ .  3ma  x . 

5Typ.  8max. 

350Typ. 


FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  4290B 

Input  Impedance  10  meg.,  Input  Capacity  6.5  to  12pf . ,  Division  Ratio  (Volts/Div  Factor) 

10:1,  Cable  Length  4Ft.  ,  Frequency  Range  Over  100MHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 

MOTOROLA  RF  DATA  BOOK 

Listsall  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 


PRICE   $7.50 


For  information  call:  (602)  243*3037 


Toll  Free  Number 

800-528-0180 

(For  orders  only) 


rJVI^z  electroi|ic$ 


"All  parts  may  be  new  or 
surplus,  and  parts  may  toe 
substituted  with  comparable  pans 
if  we  are  out  of  slock  of  an  item  " 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  TRANSISTORS,  MICROWAVE  DIODES 


TYPE 


PRICE 


TYPE 


PRICE 


TtfPE 


PRICE 


TYPE 


PRICE 


mi  561 

$  25,00 

2N1562 

25.00 

2N1692 

25.00 

2N2957 

1.55 

2W2S57J^WDt 

4.10 

2N2857JACTIXV 

1.10 

2X2876 

13,50 

2N2947 

13,35 

2JG948 

13.00 

2N2949 

15.50 

2N3375 

17,10 

ZN:i553 

1.55 

2N3632 

15,50 

2N3733 

11,00 

J818 

00 

2N3866 

1,30 

2N3S66JAN 

2.20 

2N3924 

3.35 

2N3927 

17.25 

2N395Q 

25.00 

22*4012 

11,00 

2N4011 

14.00 

2144072 

1.80 

2W060 

4,53 

2N4127 

21,00 

2N4427 

130 

2N4428 

1.85 

2N4430 

11.80 

23*1957 

3.45 

2N4959 

2.30 

2N5090 

13.80 

2X5106 

3,45 

2N51U9 

1.70 

2S5160 

3.45 

2N3177 

21,62 

2N5179 

1,04 

2N52i6 

56,00 

2N5583 

3.45 

2K5589 

9.77 

2N559U 

10.92 

2tS59l 

13.80 

2N5637 

IS.  50 

2N5641 

12.  12 

ZN5642 

14 

26643 

15.50 

2Mk>45 

13.80 

^>S646 

20.70 

2H5B51 

11.05 

2H5G91 

18.00 

SN5764 

27*00 

2N5836 

3.45 

2N5842/IW1607 

3.45 

2M5849 

20.00 

2N5913 

3.25 

2J6016 

36.00 

2JS922 

10.00 

2N5923 

25. OO 

:5i*4l 

23.00 

2K5942 

40.00 

2N5944 

10.35 

2.N5945 

11.50 

2i\5946 

14,40 

2N6060 

10.35 

2NG081 

12.07 

2N6082 

12.65 

2N6GB3 

13.25 

2HS064 

15,00 

2N6094 

11,00 

2146095 

12.00 

2N6096 

16.10 

2N9097 

20.70 

2NB105 

21,00 

2N6136 

21.85 

2M5I66 

40.24 

2N5201 

50.00 

2N630* 

1,50 

2N6459 

18.00 

2N5567 

10,06 

2^6680 

80.00 

SSC703 

3,00 

2SC756A 

7.50 

2SC781 

2.80 

2SC1018 

1.00 

2SC1042 

12.00 

2SC1070 

2.50 

2SC1239 

2.50 

2SC1251 

12.00 

29C130G 

2.90 

23C13Q7 

5.50 

2SC1424 

2.80 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


2SC167B                    $ 

2.00 

Ml  134                        %  16.90 

IBC1S21-3 

$125.00 

23C1729 

20,00 

WB579 

7.95 

MSC"  182 1-10 

£■£*.} .  KJ\J 

2SLM760 

1,50 

msss 

7  50 

HHC2001 

40,00 

23C1909 

4.00 

H9622 

7.95 

M9t2223"l0 

200.00 

23C1946 

36.00 

9.95 

IBfTW¥10 

50.00 

23C1946A 

40.00 

H9624 

U.^ 

HSC3001 

50,00 

23C107O 

2,50 

M9625 

]7.95 

MSC730TU 

50.00 

29C1974 

4,00 

U0»i^O 

18.00 

USC82001 

40.00 

23G116S 

5.50 

W3740 

29.90 

H9C820M 

40.00 

a^rr>5*T7 

32.00 

l©741 

29.90 

M3CS2020 

40.00 

2SC269G 

17.00 

M9755 

19.50 

MSC82030 

40.00 

A50^12 

25.00 

U9648 

37.00 

Myuisom 

50.00 

A209 

10.00 

U9650 

16.90 

IGC&3005 

100.00 

A283 

5.00 

M9851 

20,00 

VT4150 

14.40 

A283B 

6,00 

M9887 

5.25 

m5126 

pen 

AF1G2 

2 ,  jO 

MEL80091 

25.00 

l^ni59B/2N55E« 

99.00 

AFY12 

2.50 

I4I15SO 

10.00 

lfT5768/2H5768 

95,00 

BI-272A 

2.50 

wosm 

50.00 

«IB762 

POR 

BFR21 

2.50 

HH553 

50,00 

XECT2136 

2,50 

BFR90 

1.00 

MK1614 

10. 00 

NE13783 

pan 

BFHiJl 

i.ee 

UM1943/2N4G72 

1,80 

NE218S9 

poe 

BFK99 

2.50 

UB608 

5.00 

NE57B35 

5.70 

BFT12 

2,50 

MG375A 

17.10 

NE73436 

2,50 

BFW16A 

2,50 

WM429 

10,00 

IBM 

BFW17 

2.50 

mmhooo 

1.15 

PflTI«637 

PCB 

BFW92 

1,50 

ufcooe 

jL  ,  JkJ 

PT3190 

PCA 

BFX44 

2.50 

neon 

25.00 

PHS194 

POR 

BFX48 

2.50 

UPF1D2 

.45 

PT3190 

FOR 

BFX65 

2,50 

WSU31 

1.01 

pnen? 

7,80 

BFX84 

2.50 

MRA2023-1.5 

42.50 

FT4166E 

POR 

BRC85 

2.50 

WFaoa 

16,10 

PT4176D 

POR 

BFK86 

2.50 

WBW2 

16.10 

FT4186B 

POR 

BFXB9 

1  00 

MRP223 

13,25 

FT  1209 

POR 

Bn'ii 

2,50 

VRF22A 

15.50 

PT4209C/5645 

POR 

BtY18 

2.50 

MF231 

10.92 

ET4556 

24.60 

BFY19 

2.50 

WIF232 

12,07 

FT4570 

30 

BT09 

2.50 

mn:K 

12. 6& 

PT4577 

POR 

BTY90 

1.00 

MRF237 

3,15 

PT45EJ0 

POR 

BLXE7 

15.24 

mFJ38 

13.80 

PT4612 

fi 

BLX68C3 

15-24 

WF233 

17  25 

ET462S 

PGR 

BLX93C3 

22.21 

10245 

35.65 

PT4640 

POR 

BLV87A 

8,94 

WF247 

35J55 

1T4642 

POi 

BLYK8C3 

13.08 

MRF304 

43.45 

PT5632 

4.70 

HLmc 

21,30 

IOF309 

33,81 

PT5749 

POR 

BLY351 

10,00 

HBf314 

28.52 

FIB629 

PCK 

BLYSefiC/CF 

30.00 

KHFJ15 

TO      0£Z 

PTT5709 

POB 

G45S-617 

25,00 

MRF31£ 

POR 

PT6720 

POti 

C4005 

20,00 

MRF317 

63.94 

PT8510 

POR 

CD1899 

20.00 

lffiF420 

20.00 

P1B524 

PGR 

CEE18S 

18.00 

MR^''I21 

36. BO 

P1B609 

POR 

OEMS 

25,00 

MRF422A 

41,40 

FTH633 

PCR 

CTC30G5 

100,00 

yBPI27 

17.25 

IT8639 

POR 

Dexcel  litte  FET 

URF428 

46,00 

PT8659 

POR 

O3CUt501A^P100F 

49.30 

IBPIS3 

12,07 

PIB679 

POR 

Fujitsu  GaAs  TET 

MHW49/A 

12.65 

PTH708 

PGR 

ESX52WF 

58,00 

MRF150/A 

l  \  87 

PTB709 

PCR 

OttGSQA 

2.50 

MRF453/A 

18,40 

FT87. 

29.00 

lfEP76 

4.95 

IKF454/A 

20.12 

PTO731 

FOR 

KEPS30GE 

11.40 

HHF455/A 

16.00 

FI8742 

19.10 

HEPS30Q3 

30,00 

MRF45S 

20.70 

PTB7H7 

tOR 

HEPS3Q05 

10.00 

MKF463 

25.00 

PI9783 

16.50 

HEPS3006 

19,90 

IBF472 

1.00 

PI97&1 

32.70 

HEPS3007 

25.00 

IWF475 

3.10 

PI9790 

56.00 

HEPS3O10 

11.34 

IKF476 

2.00 

PT31962 

PCR 

Hewlett  Packard 

M83W77 

14.95 

FT:*1963 

POR 

HFET2204 

112.00 

MRF492 

23.00 

I'ni083 

POR 

3582 1£ 

38,00 

MfSOS 

1.<H 

mfteao 

POR 

3582GB 

32.00 

UHF503 

6.00 

RCA 

35826E 

32.00 

^iF504 

7,00 

400M1 

5.'m 

35831E-H31 

30.00 

MEIFTJ09 

5.00 

4Q279 

10,00 

3583 IE 

30.00 

MBF511 

10.69 

402«J 

4.62 

3583. 

50.00 

MRF515 

2.00 

40281 

10.00 

35833E 

50.00 

MRF517 

2.00 

402H2 

20'in 

358533 

71,50 

MRF559 

2.05 

40290 

Ll 

35854E 

75.00 

10605 

20.00 

40292 

13.05 

44.00 

HHftflS 

25.^10 

40294 

2.50 

HKXTL'HOl 

7.00 

MRFG28 

8.65 

40341 

21.00 

IKIR3102 

fi.75 

KRPB29 

3,45 

l'*608 

2.48 

HXTB5104 

30.00 

MR^B44 

27.60 

I0SM 

1 

HKTEkVl04 

68.00 

lfftFB4fi 

29.90 

4^0977 

10.00 

HCTB6106 

31.00 

HRF816 

15.00 

628Q0A 

60,00 

HXTOG106 

33.00 

«RF82^ 

20,00 

[IC3754 

25.iMf 

J31G 

.70 

URF901  (3)  Lfifid 

1.00 

KE3789 

25,00 

T1W 

IRR>01   (4)  U»d 

2.00 

RF110 

25.00 

joeooo 

L0.00 

UBF904 

2,30 

S50-12 

25.00 

JCE001 

25.00 

MRi-TJll 

3.00 

S3O06 

5,00 

JO4045 

25,00 

MRF^ki 

2.1*0 

S3031 

5.00 

Motorola  Oanm- 

HRFS004 

2.10 

SCA3522 

5.00 

M1131 

8.50 

HS361F 

P0ft 

3CA3523 

5.00 

111132 

11.95 

«9C1720-12 

225.00 

PRICE  CK  RHQU1 

iST  -  POR 

"Ail  paris  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  qui  of  stock  of  an  item  " 

For  information  call:  (602)  242-3037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

cfVl^z  elect roqic$ 
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GaAs,  TUNNEL  DIODES,  ETC. 


-  R  F  HWEI5TCHS  * 


TYPE 

FttlCE 

W* 

PRICE 

"TO* 

JJRICE 

TlfPE 

PRItX 

THOMSON  CSP 

SUM  53- 1 

$48.i>J 

33345 

$  5.00 

331119 

5  5.00 

3)1278-5 

S18.00 

S0M54-1 

■18.00 

flDMS 

5.00 

SE11- 

ZM.J+  \Mj 

311261-2 

8.00 

331477 

48  00 

3)1004 

13,00 

SD1127 

3,50 

SM2B3 

10.00 

3)1478 

21.00 

301000 

13.00 

331133 

14,00 

an2ad-i 

15.00 

331480 

60.00 

SDlOOM 

13.00 

331133-1 

14.00 

331590-4 

15.00 

3)1484 

1-50 

SD1D12 

■90 

3J1134-1 

3,00 

311290-7 

15.00 

3)1484-5 

1.50 

SD1012-3 

9,00 

SOI  135 

a.  oo 

331 300 

3.00 

SD 14  84  Hi 

1  50 

aaoia-5 

0.90 

SD1136 

15.00 

^ii'U.1-7 

3.00 

331184-7 

-p.  ■  uu 

1.50 

5JU013-3 

13.50 

SD1136-2 

15.00 

SD1305 

3.00 

331-3  88 

M,    +   *LVB_r 

:s.oo 

331013-7 

13.50 

351143-1 

12,00 

331307 

3.00 

331468-1 

2B.00 

SD1G14 

11.00 

331143-3 

17,00 

331306 

3.00 

331466-7 

27.00 

S51014-6 

11.00 

331144-1 

3.00 

331311 

1.00 

3)1488-8 

28.  OO 

smma 

13,00 

331146 

15,00 

331317 

10.00 

3)1499-1 

39.00 

ajiGie-5 

15.00 

331147 

15.00 

311335 

3.00 

331520-2 

18.00 

SD101S-^4 

15.00 

SD1188 

10.00 

311*15-6 

5.00 

i5TJl52^-^t 

33,00 

S31016-6 

15.00 

SD1189 

21.  GO 

$01385-1 

2.50 

3)1528-1 

24.00 

SJ1D18-7 

15.00 

311200 

1.50 

331365-5 

2.50 

SD152S-3 

34.00 

SD10I8-15 

13.00 

311201*2 

10*00 

331375 

7.50 

331530-2 

38.00 

231020-5 

10.00 

321202 

10.00 

331375-6 

7.50 

331535-1 

41-00 

antes 

13.00 

SD1212-11 

4.00 

331379 

15,00 

3)1545 

34.00 

331030-2 

12.00 

5DI212-12 

4.00 

5D1380-1 

1.00 

331561 

79.00 

331043 

12,00 

3312 12- 16 

4.00 

SDJ  :tBO-3 

1.00 

^=4557  H*tt. 

25.00 

SD1043-1 

10.00 

331214-7 

5.00 

SDJ  380-7 

1.00 

SKJ048  lOl 

5.00 

SB1045 

3.75 

3H214-11 

5,00 

331405 

40.00 

3C3177  RCA 

15.00 

331049-1 

2.00 

3J1216 

12.00 

331409 

18.00 

367714  H?t. 

2.50 

331053 

4.00 

3H21B-4 

13.00 

331110 

22.00 

3*F750  Mot- 

36.00 

sdioss 

4.75 

331219-5 

15,00 

331410-3 

21.00 

3&1018  Vkit. 

5.00 

S3106B 

15.00 

3)1219-6 

15.00 

3)1413-1 

18.00 

SRT2147  Hat. 

22.00 

331074-2 

18.00 

301220 

8.00 

331416 

50.00 

SRF2356  litot. 

38,00 

301074-4 

28.00 

331220-9 

8.00 

331422-2 

24.00 

SRJ2378  MDt. 

16.00 

3H074-5 

28.00 

331222-6 

16.00 

331428 

33.00 

3iF2584  ifcril. 

40.00 

SD1076 

30.00 

331222-11 

7.  SO 

331429-2 

15.00 

3ff2821  Hr»t. 

25.00 

3I1077-I 

4.00 

311224-10 

16.00 

S31429-3 

15.00 

3IF2857  MH* 

20.00 

331077-6 

4.00 

331223 

16.00 

331429-5 

15.00 

TA8894  RCA 

15.00 

3)1078-0 

5D1080-8 

24.00 
6.00 

331226-6 
SD1229-7 

POR 
13.00 

331430 
331430-2 

12.00 
13.00 

TIS189/UH>9tJ6 
7P312 

3.55 

2.50 

331080-9 

3.  DO 

33122B-16 

13.00 

331434-5 

30.00 

5.00 

33108-1 

8.00 

331232 

4.00 

3J 14 34-9 

30.00 

M  M)      My^r  ^L*    IM             t  1  tlF 

15.00 

SOlOfi? 

13.00 

331240-8 

13.00 

331436 

36.00 

01-60703104/ 

331060-5 

15,00 

331244-1 

14.00 

331441 

91.00 

458-949  Itit.Gmr 

.  65.00 

331095 

15,00 

jjTriafls 

12.00 

331442 

15.00 

TXVP2201  ILP- 

450.00 

90010] 

5.00 

3312S3 

15.00 

331444 

6.00 

63803  RCA 

100,00 

331109 

18,00 

331283*1 

15.00 

3J 1444-3 

6.00 

TA7205/2NS921 
TA7487/aW5920 
TA7995/2N6267 

80.00 

801113-2 
SD1 115-3 

8.00 
8. 00 

SD1273 
301273-2 

13,00 
15.00 

SB14KM 
3D1451 

28.00 
18.00 

75,00 
150.00 

331115-7 

3.50 

SD127S-4 

15.00 

SD1451-2 

18.00 

3tf2092  Mot, 

18.00 

STlllB 

5.00 

331278 

20.00 

331452 

20.00 

MRF479 

8.05 

331118 

22.00 

331276-1 

18.00 

331452-2 

30.00 

«fe  Ckn  Cross  RefenMoi?  Host 

RF  Transistor?*,   D±od&s, 

Hybrid  Modules 

And  Any  Other  Type  Of  Siemoondut- tor. 

MM*IMii*OHM«»Mt»«#MMMf»MM**»M»*t*tMM*«tM«*t*"**«*«**lttl*»ltrtiMi«*MMW**M»mMilt***»t«WI»* 

# 

DIOES  {HOT  CMdUm.MlCK^AVE.PlN.SOlOTrKY/nJNNEL^ARACim.CRJ^     • 

I&2L 

$  3.40 

1N21E 

¥  3.40 

lN2lBft 

S  3.40 

1>CZ1C 

S  3.40 

HB1D 

4.00 

octroi 

4.00 

U31ER 

6.00 

1N21HF 

5.00 

uem 

5.80 

mam 

5.80 

w 

5.00 

1N23A 

10.00 

1163B 

3.40 

max 

3.40 

1N23CH 

3.40 

VB3D 

4  BS 

UB3H! 

LOO 

nc&m 

5.00 

1S25 

7,50 

must 

18.00 

UTC8WE 

10.00 

LN29 

10.00 

1N32 

20.00 

1M53A 

55.50 

LS76 

26.00 

IN76R 

28,00 

1JJ78 

26.00 

UI78A 

20,00 

UT78B 

26.00 

1M7BI) 

28.00 

1N78DR 

28.00 

1N78R 

28.00 

Utt49 

6,00 

lN15CWt 

18.00 

11*415 

4.00 

1M15C 

4.00 

IN41SC 

15.00 

IN41GD 

5.00 

1144 16C 

6.00 

1>446 

10.00 

LSS31 

10.00 

1IB33 

10.00 

IM60 

4.00 

1X1084 

2.00 

1N2930 

35,00 

1N2932 

15.00 

1N3S40 

15.00 

1>3712 

11.00 

1W3713 

18.00 

1H37M 

11.00 

1*13715 

16.00 

1X3716 

10.00 

1N3717 

14,00 

1N3718 

10.00 

1N3721 

14.00 

1N3733 

10.00 

1X3747 

21.00 

1M386 

20.00 

1144396 

15.00 

1N4785 

11.00 

UH&13B 

y.oo 

1N513BA/B 

4.25 

13G140A/B 

4.25 

IN5141A/B 

4.25 

1JC142A/B 

4.25 

U6143A/& 

J,  25 

1N5144A/B 

4.25 

LS5145A/B 

4.25 

11B146A/B 

4-25 

U6I47A/B 

4-25 

1N5148A/B 

4.25 

1IG167 

5.50 

LN5453 

3.75 

UE465 

7.65 

1H5711 

LOO 

1R5711  JAN 

2,00 

1H&713 

5-00 

US767 

2.00 

1H6263 

1.00 

13^199 

15.00 

15220Q 

LS.QC 

132208/9 

1.00 

8B1087/48R869558 

^5.00 

8D3020 

65,00 

A23Q16M  Aerttxh 

50.00 

B8105B 

1.00 

BB105G 

1.00 

H>J/4JFH>1  G.E, 

15.00 

pi  .lfil     Hr***!/" 

5.00 

OID514AB  CJL 

POR 

D4060  Alpha 

FOR 

04159  Alpha 

POR 

D4S33B  Alpha 

K3R 

04900  Alpha 

POR 

D4959  Alpha 

POR 

D49B7H  Alpha 

POR 

D&047C  Alpha 

FOB 

061471)  Alpa 

PC3R 

D5503  Alpha 

POR 

03306  Alpha 

POR 

ttB613tt-yS  Alpha 

KB 

tU3S022  Alpha 

POR 

IlD&t60A  Alpha 

POR 

DP20054  Cran 

POR 

OCT S9 1-89  GHZ 

31.35 

GC1602-89  GHZ 

31.35 

nci607-40  OE 

31.35 

0^2531-88  GHZ 

37.40 

GC2542-46  GHZ 

37.40 

GC3208-40  CKK 

37.40 

OC17044  GHZ 

50.00 

HP33644A-ICU 

125,00 

IJP5082-0112 

M    20 

HP50B2-0241 

7T,.m 

HP5082-<J253 

105. OO 

HP5082-032C3 

58,00 

HP5082-O375 

POR 

HP5082-0386 

POR 

HP5082-0401 

POR 

HP5O82-0438 

POR 

1*5082-10258 

KB 

1S>50S2-1332 

WJi 

HP5062-2254 

PC* 

HP5082-2302 

10. 70 

HP5082-2303 

5.20 

HP5062-269G 

tot 

aP50S2^-2711 

23.15 

HP5062-2727 

POR 

HP5082-2800 

1.00 

HP5062-28D5 

4.45 

VS062-3835 

1.00 

HP5082-2S84 

f[P5082-3039 

6.70 

HP5OS2-304O 

36.00 

HP5O82-3080 

2.00 

RP5062-318S 

1,00 

tEP50fi2-3379 

t.50 

HP5062-6459 

POR 

EIP5082-6462 

POR 

ID '5082 -6888 

POR 

HPS0S2-8016 

POR 

UP5083-8323 

POR 

K3A  Kemtnxj 

7,00 

MA45QA 

POR 

MA475 

PUR 

WA-irx-jM 

POR 

KM  1487 

POR 

MA41765 

POR 

IU4I766 

POR 

UA430O4 

48.00 

UA43589 

POR 

MA43622 

POR 

HHftJPJP 

POR 

UM51 

27,00 

MA17044 

PCR 

MA47051 

25,50 

KM7100 

3,05 

HA47202 

30.80 

1U47771 

POB 

MA47B38* 

POR 

HM7B52 

TOR 

UV4910G 

37.95 

MAI 9558 

POR 

MA86731 

125,00 

*  OUH  STOCK  CHANGES  UAILY  SO  DVU>  IF  IF  TOK  PART  TOW  NEBI  IS  NOT  USUI)  •«*•.»••** ,*,.,,,,»,.,....,,...,.......»..... 


For  information  call:  {602}  242-3037 


Toll  Free  Number 

800-528-0180 

(For  orders  only) 


"All  pans  may  be  new  or 
surplus  and  parts  may  be 
substituted  with  comparable-  parts 
If  we  are  out  of  stock  of  an  item  M 
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COAXIAL  RELAY  SWITCHES  SPDT 


Electronic  Specialty  Co. /Raven  Electronics 
Part  #  25N28  Part  f  SU-01 

2fcVdc  Type  N  Connector,  DC  to  1  GHz. 


FSN  5985-556-9683 


$49,00 


NC 


COM 


NO 


'«  FN 


1    A 


Amphenol 

Fart  #  316-10102-8 

115Vnc  Type  BNC  DC  to  3  GHz. 


$29.99 


FXR 

Part  I  300-11182 

120Vac  Type  BNC  DC  to  4  GHz 

FSN  5985-543-1225 

$39.99 


FXR 

Part   #    300-11173 
UOVac  Type  BNC   Same 
FSN   5985-543-1850 

S39.99 


BNC  To   Banana  Plug  Coax  Cable  RG-58   36   inch   or  BNC   to  N   Coax  Cable  RG-58   36   inch. 

$7.99  or  2  For  $13.99  or    10  For   $50.00  $8.99  or  2  For  $15-99  or   10  For  $60.00 


SOLID   STATE   RELAYS 


P&B  Model    ECTID1J72 
PRICE  EACH      $5.00 


Svdc  turn  on 


120vac  contact  at  7  amps  or  2  (Damps  on  a 
10"x  10"x  .124  aluminum.  Heatsink  with 
silicon  grease. 

240vac  contact  lAamps  or  AOamps  on  a 
10Mx  10r*x  .124  aluminum.   Heats  ink  with 
silicon  grease. 

240vac  contact  at  15amps  or  40amps  on  a 
10"x  101(x  .124  aluminum,  fteatsink  with 
silicon  grease. 

H0TE:  ***   Items  may  be  substituted  with  other  brands  or  equivalent  model  numbers.  *** 


Oigisig,  Inc.  Model  ECS-215 
PRICE  EACH   $7.50 

Grigsby/Barton  Model  GB740O 
PRICE  EACH   $7.50 


5vdc    turn   on 


5vdc    turn   on 


#WIfz 


For  information  call:  (602)  242-3037 


electronics 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 

if  we  are  out  of  s!ocN  of  an  J  tern." 


Toll  FrM  Number 
800*5280180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RECALL  PHONE  MEMORY  TELEPHONE  WITH  24  NUMBER  AUTO  DIALER 

The  Recall  Phone  Telephone  employs  the  latest  state  of  art 
communications  technology . tt  is  a  combination  telephone 
and  automatic  dialer  that  uses  premium-quality, solid-state 
circuitry  to  assure  high- re  liability  performance  in  personal 
or  business  applications.  $49.99 


ARON  ALPHA  RAPID  BONDING  GLUE 

Super  Glue  #CE-486  high  strength 
rapid  bonding  adhesive. Alpha 
Cyanoacrylate. Set-Time  20  to  40 
sec  , 0- 7f l.oz*  (20gm. ) 

$2,00 


TOUCH  TOME  PAD 

This  pad  contains  all  the  electronics  to 
produce  standard  touch-tone  tones*  New 
with  data* 


1 


$9-99  or  10/589.99 


MITSUMI  UHF/VHP  VARACTOR  TUNER  MODEL  UVE1A 

Perfect  for  those  unscramble r  projects. 
Sew  with  data* 


$19.99  or  10/5149.99 


INTEGRATEP  CIRCUIT. 


HC1372F 

HC 1 358P 

HC1350P 

MC1330A1P 

MC1310P 

MC1496P 

LM565N 

LM.-J80N  1  U 

LM1889N 

NE564K 

NE561N 


Color  TV  Video  Modulator  Circuit. 

IF  Amp. jLlmitertFM  Detector, Audio  Driver .Electronic  Attenuator. 

IF  Amplifier 

Low  Level  Video  Detector 

FH  Stereo  Demodulator 

Balanced  Modulator /Demodulator 

Phase  Locked  Loop 

2Watt  Audio  Power  Amplifier 

TV  Video  Modulator 

Phase  Locked  Loop 

Phase  Locked  Loop 


1  to  10 

11  up 

4.42 

$2.95 

5-00 

4.00 

1.50 

1.25 

1.50 

1.  15 

4.29 

3.30 

1.50 

1.25 

2.50 

2.00 

1.56 

1.25 

5,00 

4.00 

10.00 

8.00 

10.00 

8.00 

FERHASTi  ELECTRONICS  AM  RADIO  RECEIVER  MODEL  ZN4J4  INTEGRATED  CIRCUIT. 
Features: 

1.2  to  1.6  volt  operating  range. .Less  than  0.5ma  current  consumption.  150KM2  to  3MHz 
Frequency  range. ,Easy  to  assemble, no  alignment  necessary,  Effective  and  variable  AGC  action* , 
Will  drive  an  earphone  direct.  Excellent  audio  quality. , Typical  power  gain  of  72dB, tT0-l8 
package,  With  data, $2,99  or  10  For  324.  99 


NI  CAD  RECHARGEABLE  BATTERIES 

AA  Battery  Pack  of  6  These  are  Factory 
Sew,  S5.00 

SUB  C  Pack  of  10  2.5Amp/Hr.   $10.00 

Gates  Rechargeable  flattery  Packs 


12vdc  at  2,  5Amp/Hr. 
12vdc  at  5Amp/Ht* 


$11.99 
$15.99 


- 


c^VI^z  electroqics 


"AH  parts  may  De  new  or 
surplus,  and  parts  may  be 
subsliluled  wHh  comparable  parts 
if  we  are  out  ol  stock  of  an  ilenV" 


MOTOROLA  MRF559  RF  TRANSISTOR 

hfe  3Qmn  90typ  20Qrrjx, 
ft  300CW1Z 

gain  3db  min  9,5typ  at  87Qitiz 

13at>  typ  at  SYMu 
output  power  .Swatts  at  12.5vac 
at  870rtiz. 

$2.05  or  1Q/$15.00 


For  information  call:  (602)  242-3037 

Toll  Free  Number 

800-528-0180 

(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"SOCKETS  AND  CHIMNEYS" 


EIMAC  TUBE  SOCKETS  AND  CHIMNEYS 


SECllO 

SK30GA 

SK400 

SK406 

SK416 

SK500 

SK600 

SK602 

SK606 

SK607 

SK610 

SK620 

SK626 

SK630 

SK636B 

SK640 

SK6A6 

SK700 

SK711A 

SK740 

SK770 

SK800A 

5K806 

SK810 

SK900 

SK906 

SKU20 

SKU90 


Socket 

Socket  For  4CX5000A.R, J,  ACXIO.ODOD,  4CXi5,0G0A,J 

Socket  For  4~125A,250A,400Aa  UQ0CtWR125A ,400a,  4-500A,  5-50OA 

Chimney  For  4-250A,400A)4Q0C,4PR400A 

Chimney  For  3-400Z 

Socket  For  4-1Q00A/4PR100GA/B 

Socket  For  4CX250BtBC,FG,R,4CX350Af F,FJ 

Socket  For  4CX250BtBC,FG,Ri4CX350A,F,FJ 

Chimney  For  4CX250B,BC,FGtR,4CX350A,F,FJ 

Socket  For  4CX600J.JA 

Socket  For  4CX6O0J,JA 

Socket  For  4CX6O0J.JA 

Chimney  For  4CX600J , JA 

Socket  For  4CX600J.JA 

Cnimney  For  4CX600JtJA 

Socket  For  4CX60OJ,JA 

Chimney  For  4CX600J,JA 

Socket  For  4CX300A,Y,4CX125C,F 

Socket  For  4CX300A.Y , 4CX125C.F 

Socket  For  4CX30OA,Y,4CX125C,F 

Socket  For  4CX3O0A,Yl4CX125C,F 

Socket  For  4CX1GQOA,4CX15QOB 

Chimney  For  4CX1000A.4CX150OB 

Socket  For  4CXlQOQAt4CX150OB 

Socket  For  4X500A 

Chimney  For  4X5QGA 

Socket  For  5CX3Q0QA 

Socket  For  4CV8O00A 


$POR 

$520.00 
260,00 
74,00 
36-00 
390.00 
5 1 ,  00 
73,00 
1 1 .  00 
60.00 
60.00 
hd .  0G 

to,  00 

66.00 

34,00 

36.00 

71.00 

225.00 

225*00 

8$.  00 

86,00 

225.00 

KOO 

225.00 

300, 00 

57.00 

650.00 

595.00 


JOHNSON  TUBE  SOCKETS  AND  CHIMNEYS 


124-1 11/SK606 
122-027  5-001 
124-0113-00 
124-1 16/SK630A 
124-1 15-2/SK620A 


Chimney  For  4CX250B,BC,FG,R,  4CX350A,F,FJ 

Socket  For  3-500Z,  4-125A,  250A,  400A,  4-500A,  5-50OA 

Capacitor  King 

Socket  For  4CX250B,BC,FG,Rt  /4CX350A,FIFJ 

Socket  For  4CX250B, BC ,FG ,R,  /4CX3  50AtF,FJ 

813  Tube  Socket 


S  10.00 
(pair) 15.00 
15.00 
55.00 
55.00 
20.00 


CHIP  CAPACITORS 

,8pf 

lOpf 

lOOpf* 

Ipf 

12pf 

UOpf 

t.lpf 

15pf 

lZQpf 

1.4pf 

18pf 

I30pf 

1.5pf 

ZQpf 

150pf 

LSpf 

22pf 

160pf 

2.2pf 

Z4pf 

180pf 

2.7pf 

27pf 

200pf 

3.3pf 

33pf 

ZZOpf* 

3.6pf 

39pf 

240pf 

3,9pf 

47pf 

270pf 

4.7pf 

51pf 

300pf 

5.6pf 

56pf 

330pf 

e.apf 

68pf 

360pf 

8.2pf 

B2pf 

390pf 

PRICES: 

1 

to  10  - 

,99C 

101  to 

1000 

.60*   * 

11 

to  50  - 

■   -90< 

1001  & 

UP 

,35C 

51 

to  100 

-  ,80^ 

WATKINS  JGHNSOH  WJ- 

V907;  Voltage  i 

:on trolled  Micro 

430pf 

470t 

510pf 

560pf 

620pf 

680pf 

820  pf 

lOOOpf/.OOluf* 

1800pf/.0018uf 

2700pf/.0027uf 

ICOOOpf/.Oluf 

121OOOpf/.0Uuf 

15,000pf/.015uf 

18,000pf/,Q18uf 

IS  A  SPECIAL  PRICE:   10  for  $7. SO 

100  for  S65.00 
1000  for  S 350. 00 


we  Oscillator    $110.00 

Frequency  range  3.6  to  4.2GHz»  Power  ouput,  Win.  lOdBm  typical,  BdBm  Guaranteed. 
Spurious  output  suppression  Harmonic  (nf0),  min.  20dB  typical,  In-Band  N on -Harmonic,  min. 
60dB  typical,  Residual  FM,  pk  to  pk,  Max.  5KHz,  pushing  factor,  Max.  8KHz/V,  Pulling  figure 
(1.5:1  VSWR),  Max.  6QMHZ,  Tuning  voltage  range  +1  to  +15volts,  Tuning  current,  Max.  ^O.lmA, 
modulation  sensitivity  range,  Max.  120  to  BOWz/V,  Input  capacitance,  Max.  lOOpf,  Oscillator 
Bias  +15  +-0.Q5  volts  §  55mA,  Max, 


TUBE  CAPS 

(Plate) 

$11.00 

HR1,  4 

HR2,3, 

6  6 

7 

13.00 

HR5,  8 

14.00 

HR9 

17.00 

BRIO 

20.00 

Toll  Free  Number 
800-526-0180 

(For  orders  only) 


"All  pans  may  be  new  or 
surplus,  and  parts  may  be 
subsmuied  with  comparable  parts 
if  we  are  out  of  stock  of  an  item," 


(fVI^z  electronic* 

For  Information  call;  (602)  242*3037 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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TYPE  PRICE 

2C39/7289 

2E26 

2K28 

3-SQOZ 

3-1000Z/8164 

3B28/866A 

3CX400U7/8961 

3CX10OOA7/8283 

3CX3000F1/8239 

3CW30000H7 

3X2500A3 

3X3000F1 

4-65A/8165 

4-125A/4D21 

4-250A/5D22 

4-400A/8438 

4-400B/7527 

4-400C/6775 

4-1000A/8166 

4CX250B/7203 

4CX250FG/8621 

4CXZ50K/8Z45 

4CX250R/7580W 

4CX300A/8167 

4CX35QA/8321 

4CX350F/^322 

4CX35GFJ/6904 

4CX600 J/8809 

4CX1000A/8168 

4CX1000A/8168 

4CX1500B/8660 

4CX5000A/8170 

4CX10000D/8171 

4CX15000A/8281 

4CWS00F 

4D32 

4E27A/5-125B 

4PR60A 

4PR60B 

4PR65A/8187 

4PR1000A/8189 

4X150A/7034 

4X1 500/ 7609 

4X25QB 

4X2 50F 

4X500A 

5CX1500A 

KT88 

4168 

416C 

572B/T160L 

592/3-200A3 

807 

SUA 

B12A 

813 

NOTE  *  =  USED  TUBE 


TUBES 


TYPE 


PRICE 


TYPE 


PRICE 


S  34.00 

1 182/4600A 

$500.00 

HL78L5AL 

S  60.00 

7.95 

4600A 

500.00 

7843 

107-00 

200. 00 

4624 

310,00 

7S54 

130.00 

102 . 00 

4657 

84.00 

ML7855KAL 

125.00 

400.00 

4662 

100,00 

7984 

14.95 

9.50 

4665 

500,00 

8072 

84 .  00 

255.00 

4687 

P.O.R. 

8106 

5.00 

526.00 

5675 

42 .  00 

8117A 

225.00 

567 . 00 

5721 

250.00 

8121 

110.00 

1700.00 

5768 

125,00 

8122 

110.00 

473.00 

5819 

119,00 

8134 

470,00 

567.00 

5836 

232.50 

8156 

12,00 

69.00 

5837 

232,50 

8233 

60.00 

79.00 

5861 

140,00 

8236 

35.00 

98.00 

5867A 

185.00 

8295/PL172 

500 . 00 

98.00 

5868/AX9902 

270.00 

8458 

35-00 

110.00 

5876/A 

42,00 

8462 

130.00 

110.00 

5881/6L6 

8.00 

8  505  A 

95.00 

444.00 

5893 

60 .  00 

8533W 

136.00 

54.00 

5894/A 

54,00 

8560/A 

75,00 

75.00 

58948/87 3 7 

54,00 

8560AS 

1 00 . 00 

125.00 

5946 

395.00 

8608 

38.00 

90.00 

6083/A29909 

95 .  00 

8624 

100.00 

170.00 

6146/6 146A 

8.50 

8637 

70.00 

110.00 

61466/8298 

10.50 

8643 

83.00 

115.00 

6146W/7212 

17,95 

8647 

168.00 

140.00 

6156 

110.00 

8683 

95.00 

835.00 

6159 

13.85 

8877 

465.00 

242.50* 

6159B 

23,50 

8908 

13.00 

485.00 

6161 

325.00 

8950 

13.00 

555.00 

6280 

42.50 

8930 

137.00 

1100.00 

6291 

180.00 

6L6  Metal 

25-00 

1255.00 

6293 

24.00 

6L6GC 

5.03 

1500.00 

6326 

P*O.R. 

6CA7/EL34 

5,38 

710,00 

6360/A 

5.75 

6CL6 

3,50 

240.00 

6399 

540.00 

6DJ8 

2,50 

240.00 

6550A 

10.00 

6DQ5 

6.58 

200.00 

6883B/8032A/8552 

10.00 

6GF5 

5.85 

345.00 

6897 

160.00 

6GJ5A 

6.20 

175.00 

6907 

79.00 

6GK6 

6.00 

590. 00 

6922/60J8 

5.00 

6HB5 

6.00 

60.00 

6939 

22,00 

6HF5 

8.73 

95.00 

7094 

250,00 

6JG6A 

6.28 

45.00 

7117 

38,50 

6JK6 

6.00 

45.00 

7203 

P.OvR. 

6JN6 

6.00 

412.00 

7211 

100.00 

6JS6C 

7.25 

660. 00 

7213 

300.00* 

6KN6 

5.05 

27.50 

7214 

300.00* 

6KD6 

3. 25 

45.00 

7271 

135,00 

6LF6 

7.00 

62.50 

7289/2C39 

34,00 

6LQ6  G.E, 

7.00 

49.95 

7325 

P.O.R. 

6LQ6/6MJ6  Sylvani a 

9-00 

211.00 

7360 

13.50 

6ME6 

8,90 

8.50 

7377 

85.00 

12AT7 

3.50 

15.00 

7408 

2,50 

12AX7 

3.00 

29.00 

7609 

95.00 

I2BY7 

5.00 

50.00 

7735 

36.00 

12J86A 

6.50 

NOTE  P.O.R-  =  PRICE  ON  REQUEST 


"ALL  PARTS  HAY  BE  NEW,  USED,  OR  SURPLUS.  PARTS  HAY  BE  SUBSTITUTED  WITH  COMPARABLE  PARTS  IF  WE 
ARE  OUT  OF  STOCK  OF  AN  ITEM. 


NOTICE:  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 


For  information  call:  (602)  242-3037 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"AH  parts  may  be  new  or 
surplus,  and  parts  may  be 
subst  ituted  VMith  comparable  parts 
it  we  are  out  ot  stock  of  an  item/" 


gJVI^z  elect roi\ic$ 
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"FILTERS" 

COLLINS  Mechanical  Filter  #526-9724-010  MODEL  R55Z32F 

455KHZ  at  3.2KH2  wide,  toy  be  other  models  but  equivalent.  Way  be  used  or  new,  $15,99 

ATLAS  Crystal  Filters 

5 .  595-2 . 7/8/LSB,  5 .  595-2 . 7/1SB 

8  pole  2.7KHz  wide  Upper  sideband.  Irrpedence  SOOohms  15pf  In/800ohms  Opf  out,     19.99 

5.  595-2. 7/8 /Ut    5.595-2.7/USB 

8  pole  2.7Khz  wide  Upper  sideband,   Brpedence  800ohms  15pf  In/B00ctas  Opf  out.  19.99 

5. 595-. 500/4,    5.595-.500/4/OT 

4  pole  500  cycles  wide  CW,     Inpedance  BOOoJms  15pf  In/8 OOohns  Opf  cut,  19,99 

9 .  OUSB/CW 

6  pole  2.7KHZ  wide  at  6dB,   Dnpedance  6S0ohms  7pf  In/300ohms  8pf  out.  0^159  9Hz  19.99 

KOKUSAI  ELECTRIC  CO,  Mechanical  Filter  #nF-155-ZL/ZU-21H 

455KHz  at  Center  Frequency  of  453, 5KC,  Carrier  Frequency  of  455KHZ  2.36KC  Bandwidth, 
Upper  sidebard.   (ZU}  19,99 

Lower  sideband.   (ZL)  19.99 


CRYSTAL  FILTERS 

NIKKP 

FX-07800C 

TEtf 

FBC-103-2 

SDK 

9CH-113A 

TOMA 

TF-3IH250 

TYOO/CD 

O01O19880 

MOTOROLA 

4884863801 

PTI 

5350C 

PTI 

5426C 

PTI 

1479 

CttTTECH 

A10300 

rac 

ERXF-15700 

FILTOCH 

2131 

•v******* **•«#•»•***• 

CERAMIC  FILTERS 

AXEL 

4F449 

CLEVTTE 

TO-01A 

TCF4-12D36A 

MURM3V 

BFB455B 

BFB455L 

CFM455E 

OTJ455D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

CFW455D 

CFW455H 

SFB455D 

SFD455D 

SF1I10.7MA 

SFE10.7MS 

SFG10,7M?V 

NIPPON 

LF-B4/CFU455I 

LP-B6/CFU455H 

LF-B8 

IFH^18 

TOKIN 

CF455V&FU455K 

M7VTSUSHIRA           EFC-L455K 

«««*•#*»***•*•*•*»•«» 

SPECTRA 

PHYSICS  INC.  Mod 

7,3MHz 

10, 6935MHz 

11, 2735MHz 

CF  3179. 3KHz 

10.7MHz  2pole  15KBz  bandwidth 

11,7MHz  2pole  15KH2  bandwidth 

12MHz  2pole  ISKHz  bandwidth 

21.4MHz  2pole  15KHz  bandwidth 

lO,7MEIz  8pole  bandwidth  7,5KHz  at  3dB,  5KHz  at  6dB 

45MHz  2pole  15KHZ  bandwidth 

20.6MHz  36KHZ  wide 

CF  7.825MHz 


$10,00 
10,00 
10,00 
19,99 

5,00 

5.00 

5.00 

5,00 

20.00 

6,00 

10.00 

10.00 


•##*»»*»***9* •#**»*»•*•«*+*«»****•*»*»*•**# »#*»*****#•»* 


12,6KC  Bandpass  Filter  3dB  bandwidth  l,6KHz  frcm  ll.8-13.4KHz 

455KHz4*2KHz  bandwidth  4-7%  at  3dB 

455KII2+-LKHZ  bandwidth  6dB  min  12KHz,  60dB  max  36KHz 

455KHz 

455KHZ 

455KHz  -J-5.5KHZ  at  3dB  ,  4-8KHz  at  6dB  ,  -I-16KHZ  at  50dB 

455KH2  4-7KHZ  at  3dB  ,  4-lOKHz  at  6dB  ,  4-20KHz  at  50dB 

455KHz  4-5,5KHz  at  3dB  ,  -J-9KH2  at  6dB  ,  -J-16KHZ  at  60dB 

455KHZ  +~2KHz  bandwidth  +-15KRz  at  6dB,  4-30KHz  at  40dB 

455KHZ  -*-2KHz  bandwidth  -»-l2,5KHz  at  6dB  ,  +-24KHZ  at  40dB 

455KHz  -1-lKHz  bandwidth  -t-4,5KHz  at  6dB  ,   4-10KHz  at  40dB 

455KHZ  +-1KHZ  bandwidth  -»-3KHz  at  6dB  ,  +-9KHZ  at  40dB 

455KHz  -t-LKHz  bandwidth  4-2KHz  at  6dB  ,  H-6KHz  at  40dB 

455KHz  -l-10KHz  at  6dB  ,  -I-20KHZ  at  40dB 

455KHZ  -«-3KHz  at  6dB  ,  -h-9KHz  at  40dB 

455KHZ 

455KHZ  +-2KHZ  ,  3dB  bandwidth  4,5KHz  +-lKHz 


10.7mz  280KHZ  -I-50KHZ  at  3dB 
10,7MHz  230KHz  4-50KHz  at  3dB 
10, 7MHz 
455KHz  -l-lKHz 
455KHz  ^iKHz 

455KHz 

455KHz 

455KHz  4-2KHz 
455KHz 


650KHZ  at  20dB 
570KHZ  at  20dB 


10,00 
5,00 

10.00 
2.50 
3,50 
6,65 
6,65 
8,00 
2.90 
2,90 
2,90 
2,90 
2,90 
2.90 
2.90 
2,50 
5.00 
2,50 
2.50 

10.00 
2.90 
2.90 
2.90 

10,00 
5,00 
7.00 


• **•***+»••*»» 


##«•»#*»•*••*•#*••**•••**#*•*»•»* 


POWER  OUIPUT  1.6fW, 
68K  Om  IWJVIT  BAI1AST 


BEAM  DIA.  .751*1 
1000VDC  +-100VDC 


BEAM  DIR*  2,7MR 
At  3,7MA 


6kv  srmRrmG  vc&imzE  dc 

$59.99 


ROTRON  MUFFIN  FANS  Model  MARKVMU2A1 


115  V7VC  14WATTS 

105CFM  at  60CPS 


50/6  0CPS 

THESE  ARE  NEW 


IMPEDENCE  vmmcrrED-F 


88CFM  at  50CPS 


k 


c^VI^z  electronics 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTtCE 


Toll  Free  Number 
800-528*0180 
(For  orders  only) 


$  7,99 

"Alt  parts  may  be  new  or 
Surplus,  and  pans  may  be 
substituted  with  comparable  parts 
if  we  are  oul  ol  slock  of  an  item." 


For  information  call:  (602)  242-3037 
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HEWLETT  PACKARD  SIGNAL  GENERATORS 


606A 

606B 
60SC 

mm/ 

TS510 
6Q8E 

t03F 

612A 
61- 


SOKHz  io  &5WH;  in  o  bohris  *-!*, Output  level  adjustable  O.luV 
io  3v  into  ^0  ohms. Bui tt-in  crystal  callbrtrtcr,**00  -lOOOHi 
modulation. 

SOK  OS  above  out  ftos  frecmency  control  feature  to  allow 
operation  tilth  HP  &708A  Synchronizer. 

10HHZ  to  frgORMlrO-luv-iv  into  50  0fns,AH,O.,ar  oujse  sod- 

ujatlon,  calibrated  attenuator. 

lOHHz  to  H2Qmt4  D.J.UV-O.SV  into  50  ohms,*-!},  5*  accuracy, 
built-in  crysiol  calJOratafp  Afl-CW  or  ou]se  outcut. 

Iwrovefl  version  of  oooulor  &0£C,UP  to  IV  output  JrwoverJ 
Stability* Lou  residual  FH. 

irjttHz  to  i*55MHi  m  5  bartds  +-iz  frequency  accuracy  nJth 

built-in  crystal  calibrator .Can  be  used  with  HP  8/OoA 
Synchronizer.  Output  continuously  adjustable  front  .luv  to 
.5V  into  M  ohms. 


blfiB 

s  1.50.00 

Bias 

tnoa.oo 

616C 

1  500.00 

WOft 

S  575.00 

620B 
M6A 

ti0hl2SCMHZ  ,0,irtMh5V  into  50 


^collbroted  output. 


9Qth21MMHz  wltft  aony  features  including  calibrated  output 
and  all  modulation  characteristics. 


•  JIM,  GO 
I  750.00 


f  500,00 


Direct  reading  and  direct  control  from  1.8  to  h,2GH2,   The 
H.P.fil&A  features  +-1.5dB  calibrated  outbut  accuracy  from 
'5127dfei  to  -dBra-The  output  Is  directly  calibrated  in  micro- 
volts and  d&n  with  continuous  monitoring.  Simple  operation 
freoueocy  diaa  accuracy  is  *-H  and  stability  exceeds  0.00: 

cncnge  in  art) lent  teuperature.  CoU&rated  attenuator 
within  *-i.*kfl  over  entire  output  tsand,  50  am  impedance  unit 
has  internal  Dulse  modulation  ntt,ri  rep  rate  variable  from  40 
liz  to  whz, variable  oulsewidthCl  to  lOuseoand  variable  outse 
delay (3  to  3b0useci .External  modulating  Inputs  increos  ver- 
satillty.  *  175.00 


uexusamwm  m*  nmitm  headset, 

tntse  tBodsets  core  m  in  Goto  to  hook  lc  to  a  ICCH  radios  us!  ntny  otner  eauiCFEPt . 
Perfect  for  Airplanes  ,  Helicopters  ,  MoDiIe  flaaias  ,  or  Just  the  Telecficne. 
These  Are  Factory  New  In  Sealed  Stp^s.  Limited  Suxlv  Oniv 


♦ 


cSrVf^ 


48 


elect  roijicft 


9/08A 


Same  as  above  but  later  model.  *  600.00 

5,8  to  7H&GHJ  range* with  calibrated  output  unrj  selection  of      rnrk  _ 
pdlse-FM  or  sauare  wove  modulation.  *  600, TO 

Sane  as  above  but  later  ■ouel.  12200.00 

7  to  llfcrtz  range,*,:  m  calibrated  output  ana  selection  of  __ft  M 

pulse-FM  or  sauare  wive  modulation,  *  /W.QQ 

Some  dS  above  Put  later  mode].  12200,00 

JO  to  ISGHz.IQbw  output  power  with  coUbrated  output  and  .„  M 

pulse- sauare  wove  or  FH  modulation.  wuu.ua 

Synchronizer  used  with  506R,£QSF. The  synchronizer  is  g 
phase- leek  freouency  stabilizer  which  provides  crystal- 
oscillator  freouency  stability  to  tTOlHj  tn  the  &08F  signal 
generator, Phase  locking  eliminates  microphonics  and  rj 
resulting  in  e^cefc lent  freouency  stabs  I ity.The  370BA  includes 
a  vernier  which  can  tune  the  reference  oscillator  over  a  ronne 
of  *~0,253G  oennittlns  frequency  settobllltv  to  2  oartt  in  10 
to  the  seventh. Provides  a  very  staple  signal  that  satisfies 
Monr  ol  oPDll cottons.  _  „„        „m  ,  «A  m 

tfclttt  HP  606B  or  60SFI  J  350.00 

(Without*  *  ^50,00 

EMC- 10        ELECT ROME TRICS  EMC-1Q  RFI/ER1  RECEIVER 

Low  frequency  analyzer  covering  20Hz  to  50KHz  treouencv  ^M  __ 

range. Extendable-  to '500  KHf  in  wideband  mode.  tzSOO.OO 

iff-lGSf     Ewi re  Device    Field  intensity  Meter. 

HQS  HF-IOS/TA^HF-lCS/TX^F-lO^/TlpHF-lOS/lZ^llF-lQS/n.  Mm9mm  M 

Covers  l^KHZ  to  tOOOMHz.  12100.00 

ALL  EQUIPMENT  CARRY  A  30  DAY  GUARANTEE. 
FQulFflEN?  IS  HOT  CALIBRATED. 

TERMS  DOUESTfG.  Pnttthl  C-0  O  or  CrarJIt  Cwd 

FOBEIGH:  P"»pwiJ  4^,  U  S  Fwfw».  »*«wy  OWfcr. «  CMtwor  s  OMtt  Ort»r 

C-O.D."  Ato»pi*blfl  by  ifttplio™  or  mill.  P«ym*nt  Irom  nu»torri«  will  CM  bv  CtttlL  Mgr*w  Ofdef.  of  Qaetumr  •  d*«h,  W*  i»  iOffy 
unnat  »CRflpl  (Kunonil  chiwrkB  Tof  CO  D  'e  CO  0 '»  *r*  Htitpt»J  by'  vr  («ly  «fHl  (nrn  UnKad  ParcB*  StMce 


L"ul 


CO>ir«ifclia  OK&EPt&  We  maM  pral«T  l?wl  £onh 
a  eoTJlrming  orJer.  pMH  MIA 


hQfc*T  onn»v«i  ■  |jiufcilMUi  tr  dupilCM*  slnpm«nEt  ac 
«■  t*  W  v^mVI  tat  mr*r  tfw^M  MCrfiWl  piui  «  IfiS 


CPEDTT  CJLROS.  Wa  ifh  mmmEKmpting  WUTEBCJUV.  VQA.  AttO  AM^ACAM  EXPRESS 

DATA  SHEETS:  When  we  have  d«1n  ateoU  in  fttoCh  an  devtcas  *w  will  supply  ltiani  wim  rne  c«Mf 

DEFECTIVE  MATERIALS:  All  CliflT*  tOf  (MlKiln  m*l*r»|lj  mniit  tw  madB  wilhm  -30  BAYS  aPHK  t«»ipi  ol  thi  pai»l  All  cdn^l 
m*i»t  irjciud*  it»  aelecHiw  «r.aHKi#i  Ifor  tawing  pMipmwl  »  cqdy  fl*  qgr  wwotei,  ind  a  fUym  uHfttnKlion  numbw  wtikh  rnut  M 
la  aMDpma  Uv  iKUBiill  bKA  to  u»  Th4  ohi  t*  o«an»fc3  t*  calk.«ifl  «02>  243491S  «■  Wttng  ui  •  pdKftvd 

IO  iKHwt  9  t»*M«  tfecM  oft  m  shcfo  tat*  bwpi  KKIViWf  to  «  ' 
l»W*».Ui  c**clon»*rVQf  «■ 


OELIYEFLYr  Ontefi  ii«  utvatly  ih^ptMd:  tn«  ume  *»»  rn«y  trt  pUc*4  0*  in*  n*nt  t>a4i'>**«  itay,  iMh  **WMO<  •■««  «i  wi 
HfifTi  TTid  ....-,  1  uinri-  ^nI  itn  ftililiBcJ  by  PC*'  W*  ^  '*"  "r*  B*l'iB  15  iHBkOrdw  lh*  M«m  Ouf  normu  inlppnfl  mMtnd  »■  UPS  w  u.s 

MhiI  d«p*nt|inft  ski  s«*  cw  tmb  *dluni  at  thn  packaQf    Ta»1  Eqwlpm*ni  is  iMppcd  only  by  atr  and  !■  Cr*tflMl  MlHtt.  yn»t»  Ofl«f 
■nrano*t*h[*  haw  w*fi  m»d«  »nn  Jiiprowntf 

.  «ri  in  U  S  FUNPS  ONLY 


OMOER&  All  lotion  ortkm.  nul  b* 

to4 


■  -and  kiflBtf*  d 


Onxw  mi 


1  IMP  bJ 


Purtfiai 


ifiru  Frtdto  ft^O  •  m  Id ifTJ  am  SWuhtin fl.30  aim  W  *SO  D «l 


IHIUnANCE:  P«e»aa  irwItKlft  24|  rot  aacM  «ddkhonal  1^00  (XJ  o**r  S 100  00.  UPS  Qhi.y  All  tnstrftel  pachaga*  ai*  sf»ipp«  (Mm  uf>£ 
■  1 1 1 1  -„  11  vwi  '*>sh  to  tiny*  i|  shjp>p*ij  mrough  in*  post  afrli:*  IJhip*  I »  *  S& 00  r««  wWeh  la  additional  ta  (Me  sh.wxng.  haAdting  ji.id  M> 
iur*nc» 


□»EN  ACCOUMTS.  W*  '*gdier  tMi  *•  00  nol  l»ue  open  bcvQUtie 

ONSCJt  FOMtt:  faaatflnu 

*W*t*l 


AdUqionaii  -aruw  forma. 


on 


PARTS:  Wo  rea*rv»  ins  rlgrit  to  aubfUitgte  Of  raptaco  any  ir*m  wilh  a  pa/t  of  equal  or  comparable 

jpflcif  (Gallon. 

POSTAGE:  Minimum  shipping  and  nAndiing  In  I  he  US  .  Canada,  and  Max  tco  <&  S3.00  to*  eround  snip- 
ttmibL.  alt  other  countries  it  15,50  A*r  ralas  are  avaJta&te  ai  the  tirne  ol  your  wrtw  All  Icvatgn  orders 
please  include  2S^  oi  lh*  ordered  amount  *or  shipping  and  handling.  COD  s  are  snipped  AIR 
ONLY- 

PHEPAlO  ORDERS:  Orders  must  be  accompanied  by  a  check, 

PRICES:  Prices  are  subjoci  10 change  wllhout  notice 

PURCHASE  OROEH&  >Vi  accepi  pu'cnasa  cdera  only  when  they  are  Accompanied  ijy  a  cftec*. 

restock  CHARQES;  if  parts  art  returned  to  MHZ  ELECTWONrCS.  INC.  doe  to  custemar  error,  the 
customer  win  be  held  rasponsibie  tot  all  lees  incurred  and  will  t»  charged  a  15%  RESTOCK 
CHARGE  with  I  he  remainder  in  CREDIT  ONLY.  The  lollowing  must  accompany  any  returns  A  copy  of 
our  invoice,  return  authoflzation  number  which  mual  be  obtained  prlof  Io  shipping  the  merchandise 
back.  Returns  must  be  dona  within  tO  DAYS  of  receipt  ol  parcel.  Relurn  auth&rt2atlon  number*  can 
be  obtained  by  calling  (60?)  2424916  or  ndl Hying  us  by  post  card.  Return  authorizations  will  not  be 
given  out  on  our  AGO  number. 

SALES  TAX  ARIZONA  residents  must  add  6  %  sales  ta».  uniess  a  signed  ARIZONA  resale  tax  card 
is  currently  on  file  with  ua.  All  orders  placed  by  persona  outside  of  ARIZONA,  out  delivered  to  per- 
sons in  ARIZONA  are  subject  to  the  B%  sales  lax. 

SHORTAGE  OR  DAMAGE  All  claims  far  short aaeo  or  damages  muni  he  made  within  5  DAYS  Of 
receipt  ol  parcel.  Claims  must  Include  a  copy  ol  our  invoice,  along  wUh  a  relurn  authorization 
number  which  can  be  obtained  by  contact ng  us  a!  (G02p  2424916  or  sending  a  post  card.  Authoriza- 
tions cannol  be  on  our  egg  number  Ail  Items  mw»t  be  property  packed-  IT  Items  are  not  properly 
packed  mate  sure  to  contact  the  earner  bo  that  they  can  come  out  and  inspect  the  package  before 
it  Is  returned  to  us  Customers  which  do  nor  notify  us  within  this  time  period  will  be  held  responsible 
for  the  entire  order  as  we  will  consider  the  order  complete 

OUR  800  NUMBER  IS  STRICTLY  FOR  ORDERS  ONLY  (BOO)  52^01  BQ\  INFORMATION  CALLS  ARE 
TAKEN  ON  (602)  ?J2-B9i&  or  {60?)  2*23037 


tMuier  cftargs 


2111  W.  CAMELS  AC  K  ROAD 
PHOENIX,  ARIZONA  85015 


"AH  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  Out  Of  stock  of  an  item 


Toll  Free  Number 
800-528*0180 
(For  order*  only) 

For  information  call:  (602)  242  3037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


*~  See  Ust  ot  Advertisers  on  page  98 
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Catalog  # 

Hem 

Price 

Catalog  H 

Hem 

Price 

BK7307 

Behind  the  Dial 

S  4.95 

BK7384 

Annotated  BASIC  Vol.  1 

10.95 

CT7305 

5  WPM  Code  Tape 

4,96 

BK7385 

Annotated  BASIC  Vol.  2 

10,95 

CT73G6 

6  +  WPM  Code  Tape 

4.95 

BK7390 

Inside  Your  Computer 

T2.97 

CT7313 

13+  WPM  Code  Tape 

4.95 

BK7398 

Introduction  to  TRS-00  Data  Files 

24.97 

CT7320 

20+  WPM  Code  Tape 

4,95 

BK7386 

Kilobaud  Kl  ass  room 

14,95 

CT7325 

25+  WPM  Code  Tape 

4.95 

BK7404 

Mach.  Lang.  Subroutines  for  CoCo 

29  97 

CT7394 

Code  Tapes  {any  four  above) 

15.95 

BK7400 

Prog,  for  Electronic  Circuit  Design 

14,95 

BK7308 

Contest  Cookbook 

5,95 

CC74O011 

BK74O0  with  Apple  disk 

24.97 

BK7321 

A  Guide  to  Ham  Radio 

4.95 

CC740012 

BK7400  with  iBM  PC  disk 

24.97 

BK7322 

Hobby  Computers  Are  Here 

2,49 

CC740013 

BK7400  with  TRS^BO  disk 

24.97 

BK7393 

Living  on  a  Shoestring 

7.97 

BK7388 

The  Selectric™  Interface 

1£97 

QK7312 

The  Magic  of  Ham  Radio 

4.95 

BK731 1 

Some  of  the  Best  from  Kilobaud 

10.95 

BK7340 

The  New  Hobby  Computers 

2.49 

BK7394 

TRS-80  as  a  Controller 

12,97 

BK7383 

The  New  Weather  Satellite 

8.95 

BK7395 

TRS-80/ZB0  Assembly  Lang.  Library 

34.97 

Handbook 

BK7382 

Understanding  &  Prog. 

10.95 

BK7310 

Owner  Repair  ol  Radio  Equipment 

7.95 

Microcomputers 

BK7302 

Propagation  Wizard's  Handbook 

6.95 

BK7351 

SSB. ,  .The  Misunderstood  Mode 

5.50 

SHELF  BOXES 

BK7368 
SG7357 

VHF  Antenna  Handbook 
Study  Guide- Novice  Class 

5.95 
4.95 

Catalog  # 
BX1000 

Item 
Shelf  box— 1 

Price 

2.00 

SG7358 

Study  Guide-General  Class 

6.95 

BX1001 

Shelf  boxes — 2-7 

1.50  ea. 

CT7300 

Novice  Study  Tapes  (Set  of  3) 

15,96 

BX1002 

Shelf  boxes — 8  and  up 

1.25  ea. 

LB7360 

Test  Equip.  Lib.  V2— Audio  Tester 

1.96 

LB7361 

Test  Equip.  Lib.  V3— Radio  Equip. 

1.96 

LB7362 

Test  Equip.  Lib.  V4— IC  Test  Equip* 

1.95 

LB7365 

Test  Equip.  Lib.  VO— Vols.  2,  3,  &  4 

4.95 

BK7315 

World  Repeater  Atlas 

2.00 

To  Order 


SHIPPING  AND  HAN* 
DUNG:  $1.50  for  the  first 
book,  $1 .00  for  each  addi^ 
tional  book  for  US  delivery 
and  foreign  surface. 
$10.00  per  book  for  for- 
eign  airmail  Orders  pay- 
able in  US  dollars  only. 

Complete  the  postage 
paid  card,  or  itemize  your 
order  with  payment  or 
complete  credit  card  in- 
formation (include  post- 
age and  handling)  to:  WG 
Books,  ATTN.  Retail 
Sales,  Rte.  101  and  Elm 
St.,  Peterborough,  NH 
03458. 
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ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  Satellite  corporation. 
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SPECIFICATIONS 
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Dimensions 
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200  warn  forward 
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•  ■  10%  of  Ml  stale 

Sftuts  olf  keying  lo 

smttiihtt  ar  ad|u statue 
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powi* 

Buitt  ui  i  1  law  con  stack 
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when  A  C  power  is 
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u  separate  output 
when  AC  power  is 
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5rr*r/i   Mr  Wide 

14  r  Deep 

To  match  Dentron  s 
ML  A  series  oi  equipment 


DENTRON 
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Edgerton,  Ohio  43517 
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EGE  HAS  EVERYTHING  FOR  THE  HAM 


Icom 

Yaesu 

Kenwood 

Tentec 

Santec 


Towers  Sony 

Antennas        Panasonic 
Amplifiers       Bearcat 
Software         Regency 
Computer  Interfaces 


CALLT0LL  FREE  TO  ORDER  &  CHECK  OUR  PRICES 


800-336-4799 


800-572*4201 

IN  VIRGINIA 


For  Information  and  Service  Phone  (703)  643-1063 
13646  Jeff  Davis  Highway,  Woadbridge,  Virginia  22191 
Hours-  M-W-F:  Noon-8  p.m.;  T-Th-Sat:  10  a.m.-4  p.m. 


Chad  Harris  VP2ML 

Box  4881 

Santa  Rosa  CA  95402 

BAKER  AND  HOWLAND: 
ANOTHER  NEW  ONE 

Another  new  country  will  soon  bo  add- 
ed to  the  AflRL  DXCC  Countries  List: 
Baker  and  Howland  Islands,  located  in  Ihe 
middle  of  the  Pacific  Ocean  Lets  look  at 
the  process  whereby  new  countries  are 
added  to  the  DXCC  list  by  following  the 
saga  of  the  latest  country  on  that  Nat 

As  with  many  "new  ones1'  in  modern  DX 
history,  the  new  country  of  Baker  and 
Howl  end  Islands  rises  out  of  the  ashes  of 
a  former  DXCC  country  which  will  be  de- 
leted Irom  the  DXCC  roles  when  Baker 
end  Howland  Is  added.  The  old  DXCC 
country  of  Baker,  Howland,  and  the  Amer- 
ican Phoenix  Islands  will  no  longer  exist, 
and  future  contacts  with  amateurs  in  that 
region  will  count  for  other  DXCC  coun- 
tries. 

The  Baker -Howl  and  story  begins  In  the 
191ft  century  when  Great  Britain  claimed 
the  Line  Islands  and  the  Phoenix  group, 
These  are  widely-separated,  small  coral 
atolls  near  the  equator,  south  and 
southwest  of  Hawaii,  The  total  land  area 
in  this  region  fa  less  than  20  square  miles. 
The  atolls  were  known  primarily  for  their 
extensive  bird  populations,  which  pro- 
duced what  was  ihe  chief  export  of  the 
Islands  in  the  T9th  century,  bird  guano. 

Great  Britain  was  not  the  only  country 
to  take  an  interest  In  these  Islands-  The 
United  States  claimed  the  islands  by  right 
Of  discovery,  and  even  issued  some  min- 
ing permits  to  guano  collectors.  From 
1937  on,  some  US  personnel  lived  perma- 
nently on  Can  ton  t  an  island  In  the  Phoenix 

group, 


In  193a  Great  Britain  and  the  United 
Stales  sat  down  to  resolve  their  dif- 
ferences In  this  area.  Neither  country  was 
wi  i  ling  to  give  up  its  claim  to  the  Islands  of 
the  region,  so  a  compromise  was  reached 
whereby  both  countries  would  administer 
the  birds  and  their  nests.  This  joint  admin- 
istration recognized  the  claims  of  both 
countries.  Since  the  bottom  had  fallen  out 
Of  the  guano  market,  no  one  seemed  par- 
ticularly Interested  in  the  area. 

Our  little  disagreement  with  Japan  (I.e., 
WWII)  changed  that,  and  the  US  built  and 
maintained  a  major  military  base  on  the 
largest  island  or  the  region  (and  the  larg- 
est coral  atoll  in  the  world),  Christmas 
Isiand,  The  joint  administration  of  some 
of  the  islands  In  the  Phoenix  group  con- 
tinued until  1970,  when  the  US  Air  Force 
took  over  control  Of  Canton  Island  (where 
It  had  a  military  base),  But  the  agreement 
with  the  British  continued, 

So  matters  stood  until  1979,  when  the  Re- 
public of  Kiribati  was  bom  Kihbati  stretches 
several  thousand  miles  across  the  central 
Pacific  from  the  Gilbert  Islands  in  the 
West  to  the  Una  islands  far  to  ihe  east. 
With  this  change,  the  British  relinquished 
their  claim  to  the  islands  In  the  area  and 
gave  their  portion  of  control  to  the  new 
Kiribati  Republic. 

Meanwhile,  the  joint  administration  of 
Canton  Island  in  the  heart  of  the  Phoenix 
group  created  an  Interesting  amateur- 
radio  situation.  A  ham  station  on  Canton 
could  operate  under  US  rules  with  a  KHi 
callslgn  (formerly  KB6  before  the  FCC 
starred  messing  around  with  call  signs),  or 
that  same  station,  in  the  same  location, 
could  operate  under  British  control  with  a 
VRi  call- 
There  are  very  few  spots  In  the  world 
which  count  for  more  than  one  DXCC 
country  at  one  time.  (A  Peace  Park  on  the 
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border  between  Norway  and  Sweden  is 
the  Only  other  which  comes  to  mind.  Any- 
one know  of  any  others?)  A  ham  on  Can- 
ton could  hand  out  a  DXCC  contact  for  the 
British  Phoenix  Islands,  and  then,  by 
switching  calls,  could  hand  out  a  GSO 
good  for  the  American  Phoenix  DXCC 
credit, 

The  independence  of  the  Kiribati 
Republic  didn't  change  the  basic  nature 
of  this  amateur  radio  anomaly;  only  the 
callslgns  changed,  lira  Kiribati  Republic 
began  Issuing  T3  calls,  including  T31  calls 
for  the  Central  Kiribati  Republic  (the 
Phoenix  Island  group).  Contacts  from 
Canton  island  could  still  count  for  either 
the  American  Phoenix  DXCC  credit  or  for 
Central  Kiribati  T31, 

Eric  Sfotand  SMftAGD  operated  from 
Canton  a  couple  of  years  ago  and  helped 
knock  both  KH1  and  T31  off  the  Most 
Wanted  List.  Eric  operated  under  his  KHI 
call  one  day,  and  then  switched  over  to  his 
T31  call  the  next. 

Meanwhile,  even  while  Eric  was  making 
thousands  of  DX  QSOs  from  Canton,  the 
Northern  California  DX  Foundation  was 
laying  the  groundwork  for  a  new  DXCC 
country. 

Soon  alter  the  Kiribati  Republic  was 
created,  the  United  States  signed  a  Treaty 
Of  Friendship  with  the  new  country.  In  this 
treaty,  trie  US  renounced  Its  claim  to  the 
Islands  In  the  Phoenix  group,  Including 
Canton.  The  Air  Force  had  decided  that  ii 
no  longer  needed  its  Canton  base,  and 
therefore  closed  the  base  at  about  the 
same  time. 

The  workings  ol  the  US  government  are 
slow,  and  ft  was  almost  four  years  before 
this  treaty  was  rat  Fried  by  the  Senate, 
Once  President  Reagan  signs  the  treaty, 
the  US  no  longer  has  any  territorial  claim 
to  the  islands  and  loses  the  right  to  issue 
amateur-radio  licenses  for  the  region. 

The  amateur  radio  Implications  of  the 
treaty  go  beyond  call  signs.  The  US  is  re- 
taining its  claim  to  the  tiny  islands  of 
Baker  and  Howland,  just  north  of  the  cen- 
tral Kiribati  Islands.  These  two  Islands 
were  never  under  joint  administration,  nor 
were  they  part  of  the  Republic  of  Kihbati. 
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Baker  end  Howfand  Islands  am  located  direct 'ty  above  the  word  "Kiribati"  in  this  photo. 
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But  the  DXCC  country  Is  defined  as 
Baker,  Howland.  and  the  American 
PnoeniK  Islands,  Including  Canton,  When 
the  treaty  is  signed,  Canton  (and  the  other 
American  Phoenix  Islands]  will  no  longer 
be  under  US  jurisdiction.  So  the  majority 
of  the  present  DXCC  country  wiil  vanish- 
Members  of  the  Northern  California  DX 
Foundation  recognized  that  the  old  DXCC 
country  could  not  continue  unchanged. 
As  they  saw  the  Situation,  the  old  country 
of  Baker,  Howland,  and  ihe  American 
Phoenix  Islands  should  have  been  deleted 
from  Ihe  DXCC  list  when  the  American 
Phoenix  islands  reverted  to  sole  owner- 
ship by  the  Kiribati  Republic.  Further,  the 
islands  of  Baker  and  Howland.  now  past 
off  from  the  larger,  populated  Phoenix 
islands,  were  a  prime  candidate  to 
become  a  new  DXCC  couniry. 

The  NCDXF  carefully  assembled  ihe 
documents  detailing  the  administrative 
changes  in  the  region  and  submitted  a  re- 
quest to  the  ARRL  DX  Advisory  Commit- 
tee to  delete  the  old  DXCC  country  of 
Baker,  Howland.  and  American  Phoenix 
and  add  a  new  country  of  Baker  and  How- 
land Islands. 

The  carefully-reasoned  and  well-written 
submission  to  the  DX  Advisory  Commit- 
tee argued  that  with  the  toss  of  the  Ameri- 
can Phoenix  islands  from  the  old  DXCC 
country,  that  country  should  cease  to  ex- 
ist. To  support  their  request,  the  NCDXF 
cited  several  precedents  in  DXCC  history 
In  which  DXCC  countries  losing  much  of 
their  territory  have  been  deleted  from  the 
DXCC  list.  These  favorable  precedents  in- 
cluded the  deletion  of  Germany  and  the 
establishment  of  two  separate  countries 
of  East  and  West  Germany.  The  NCDXF 
also  cited  previous  deletions  in  the  1960s 
in  Africa  (as  the  French  colonial  holdings 
became  independent). 

Of  couraer  the  DXCC  program  is  not 
known  for  its  consistency.  The  DXCC  list 
is  full  of  conflicting  precedents  There 
were  several  cases  In  which  DXCC  coun- 
tries lost  significant  portions  of  their  land 
area  and  were  not  deleted  from  the  DXCC 
list 

The  NCDXF  bolstered  their  argument 
with  detailed  land-area  charts,  support Ing 
their  claim  that  the  DXCC  country  would 
lose  90%  of  its  land  area  and  100%  of  its 
human  population  when  the  LIS  gave  up 
Its  control  of  the  Phoenix  group. 

The  argument  proved  telling,  as.  in  late 
spring  of  this  year,  the  DX  Advisory  Com- 
mittee supported  the  NCDXF  request.  The 
ARRL  Awards  Committee  will  most  likely 
approve  this  recommendation,  and  anoth- 
er DXCC  country  will  join  Ihe  ranks  of  the 
dele  led 

Concurrent  with  this  deletion  Is  the  rec- 
ommendation to  create  a  new  DXCC  coun- 
try of  Baker  and  Howland  Islands,  After 
all,  these  islands  would  no  longer  be  part 
of  the  now-deleted  country.  On  the  other 
hand,  the  islands  are  too  far  from  any 
other  US  island  in  the  region  to  be  part  of  a 
previously-existing  DXCC  country,  The  on- 
ly option  left  Is  to  establish  a  new  one 
composed  of  the  two  islands,  and  such 
was  the  recommendation  of  the  DXAC. 

The  tiny  Islands  join  several  other  mi- 
nute and  difficult  to  reach  US  posses- 
sions in  ihe  region.  Just  north  of  Christ- 
mas Island  (in  the  Eastern  Kiribati  Repub- 
lic) are  the  Islands  of  Palmyra  and  King- 
man Reef,  both  of  which  are  Separate  DX 
CC  countries.  The  difficulty  and  expense 
ol  reaching  these  isolated  islands  has 
kept  them  high  on  the  Most  Wanted  List. 
And  an  unfortunate  crash  landing  of  a  DX- 
partition  airplane  on  Palmyra  has  caused 
the  owners  of  the  island  to  stop  issuing 
landing  permission  for  DXpeditloners  to 
the  island.  Tiny  Kingman  Reef  is  only  a 
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MODEL  PK1 

isftown  with  14K  RAM 
and  8K  ROM) 


How  you  can  get 

in  on  the  fun  on 

packet  radio! 

•  fleacty  to  operate- wired  &  tested 
-LOW  CQST 

■  Easy  to  fea^n.  easy  to  use 

•  Buiil-in  packet  Modem 

•  Use  wih  computers  terminals 
tetelype  machines 

•  RS?j2  senai  interface-  45  to  9600  Gaud 

•  Uses  bom  ASCII  and  Baudot 

•  Programmed  Ux  (wlh  AX. 25  A  VADC  at  1200  of  &qo  baud 
»  Automatically  recognizes  protocol  ot  incoming  messages 
»  Over  60  commands 

•  Cirs-Tam  call  sign  opiiort 

•  Stores  received  messages  uniii  requested  ai  a  later  time 

•  "Block'    motfei  tor  transferring  computer  oara 

■  Operates  as  an  unattended  repeater 

■  Acli vales  teletype  rnrjior  lo  prim  messages 

•  Board  accepts  up  ro  T4K  ot  RAM 

•  Can  be  customized  lor  LANS  and  up  to  5£«  RAM 

MODEL  PK-1  wired  &  tested  w/4K  RAM 
Additional  memory  (up  to  14K  total) 
Manual  only-credited  with  purchase 

add  $2.00  for  shipping) 

V  adapter  board 
Custom  cabinet— includes  installation  of  TNC.  on/off 
switch,  LED  pwr  indicator,  reset  button  &  pwr  jack 
Dimensions:  4,5  x  9*5  x  1.5  inches 
Pwr  required:  +12  VDC,  approx.  200  ma. 
Contact  GLB  for  additional  info  and  available  options. 

We  otter  a  complete  line  of  transmitters  and  receivers,  strtps. 

preselector  preamps.  CWlD'ers  4t  synthesizers  tor  amateur  4  commerctal  use 

Request  our  FRtB  catalog.  WC  £  Visa  welcome 


GLB  ELECTRONICS 

1952  Clinton  St.  Buffalo.  NY  14206 
716-824-7936.  9  to  4 


# 


$149.95 

10.00/2K 

9.95 

12.95 

24.95 


A 1015— 6  Meter  Amplifier 
10  Warn  In— 150  Wittt  Out 
AH  Mode  Qperariijft  with  R*  Preamp 
Remote  Keying 

B23A— 2  Merer  H/T  Amplifier 

2  Watt*  In- JO  Wart*  Out 

All  Mode  Operation  wlrh  R%  Ptramp 

compact  Sire  (3*4*  *  2*  X  7-) 

BlOfl — 2  Meter  Dual 
Purpoae  Amplifier 

10  W»fii  In— 80  Witti  Out 

2  Wan*  In— 30  Wait*  Out 

All  Mode  Operations  irirh  Rx  Freamp 

B2I5—  2  Meter  H/T  Amplifier 
2  Watti  In— L50  Watti  Out 

Bohfted  for  H/T  u*e 

All  Mode  Operation,  with  R*  Frcamp 


B 1016— 2  Meter  Dual 
Purpose  Amplifier 

10  Watti  In— 160  Wain  Out 
2  Wana  In— <60  Watti  Out 

All  Mode  Operation  with  Rx  Prcamp 

B3016—  2  Meter  Amplifier 
30  Wan»  In— 160  Watt*  Out 
Operate*  with  2  to  50  Watt*  Input 
All  Mode  Operation  with  Rx  Preatnp 

C22A— IU  Meter  H/T  Amplifier 

2  Warn  In— 18  Watt*  Out 

Compact  Sw  {W  x2* *  V) 

All  Mode  Operation  with  Rx  Prramp 

C 106— 1 '4  Meter  Dual 

Purpote  Amplifier 

10  Witt*  In — 60  Wait*  Out 

2  Wain  In— 2  *  Wart*  Our 

All  Mode  Operation  with  Rx  Preawp 


C2I I  —  I  '4  Meier  Amplifier 
2  Watt*  In— 1 10  Watt*  Out 

High  Power  H  T  Amplifier 

All  M»dc  Optf wion  with  R*  Prearop 

C1012— 1 U  Meter  Duml 

Purpose  Amplifier 

10  Watt*  In  — 120  Watt*  Our 

2  Warn  In— 10  Wart*  Out 

All  Mode  Optranon  wiih  Rx  Pireamp 

C  *012—  VA  Meter  Amplifier 
30  Wait*  In— 120  Wail*  Out 
2  Warn  In— 10  Watti  Out 
All  Mode  Operation  with  Rx  Pteamp 

D24 — 4  30-450  MHx  Amplifier 
2  Wait*  In— 40  Watti  Out 

All  Mode  Operarion  FM .SSHf CWATV 
Optional  "N1"  Tvpe  Connrctt'tfH 


L)  IOIO—4 10-450  MHz  Dual 
Purpose  Amplifier 

10  Wart*  In- 100  Wait*  Out 
2  Warn  In— 45  Wart* Out 

AH  ModeOpcratLon  FM.SSH.CWATV 
Optional  MN"  Typ*  Connectors 

O30I0 — I1O450  MHz  Amplifier 
j0  Warn  In —100  Watti  Out 

All  Mode  Operaikm  FM3SB.CW.A"R 
2  io  35  Wan*  Input 

BACKED  BY  THE  INDUSTRY'S  ONLY 
5  YEAR  WARRANTY 

See  the  complete  line  of  Mirage  RF  Amplifier*, 
Peak  Reading  Watt  SWR  Meters  and 

at  vour  local  dealer  or  contact: 


Mum 


P.O.  Box  1000 

Morgan  Hill  CA  95037 

(408)779-7363 


See  Ust  of  Advertisers  on  page  98 
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tew  feet  above  The  waves  and  therefore  re- 
quires a  major  expedition  and  good 
weather  for  a  significant  radio  operation. 
Hence,  Kingman  Beef  and  Palmyra  are 
among  the  more  difficult  countries  to 
work  In  the  Pacific, 

Batter  and  How  land  will  certainly  fall  In- 
to this  category,  The  Islands  are  now  a 
wildlife  refuge  under  the  control  of  a  De- 
partment of  Interior  unit.  In  addition  to  the 
usual  problems  of  transportation,  genera- 


tors, gear,  food,  and  shelter,  any  DXpeoV 
lion  to  the  new  country  of  Baker  end  How- 
la  nd  win  have  to  comply  with  the  require- 
ments of  the  interior  Department  not  to 
disturb  the  wildlife. 

The  NCDXF  hopes  to  mount  the  first 
expedition  to  this  new  country  sometime 
In  the  near  fulure,  Given  the  transport  a- 
Hon  problems  in  the  area,  the  DXpedition 
will  be  a  major  one,  There  are  no  sched- 
uled a  If  t  lights  in  the  area  except  to  Christ- 


mas Island  (well  over  a  thousand  miles 
away).  Even  locating  Howl  and  will  be  a 
challenge,  as  the  island  Is  surrounded  by 
more  than  300  miles  of  open  ocean. 

One  well-known  Individual  had  trouble 
doing  Just  that.  It  was  Howland  Island  that 
Amelia  Ear  hart  was  attempting  to  locate 
on  the  fast,  and  fatal,  leg  ot  her  round-the- 
world  flight.  The  last  the  world  heard  of 
this  Intrepid  aviatrhc  was  a  garbled  radio 
transmission  in  the  vicinity  of  Howland, 


and  then  silence.  Hopefully.  the  NCDXF 
learn  will  have  better  luck  finding  their 
destination. 

So  the  next  time  you  hear  a  station  from 
KH1,  the  odds  are  you  haven't  worked  It 
before.  Jump  Into  the  plleup  and  be  one  of 
the  fortunate  amateurs  who  works  a  new 
one  on  the  first  operation  from  KH1.  Spe- 
cie! thanks  to  Jim  Maxwell  W6CF,  secre- 
tary ot  the  Northern  California  DX  Founda- 
tion, for  this  information. 


RTTY  LOOP 


Marc  L  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Pikesvilie  MD  27208 

Labor  Day  finds  us  looking  forward  to  the 
kids  returning  to  school,  the  new  fall  televi- 
sion season,  and  cooler  weather  to  wont  on 
that  new  antenna  system.  Nonetheless, 
many  pi  you  have  offered  this  thought  or 
that  on  your  own  flTTY  setup.  Lefs  see 
what'a  going  on 

SSG  Gary  Kohtala  DA2XF  is  using  a 
Commodore  64  and  Is  interested  in  RTTY 
mailboxes.  He  questions  whether  the  Apple 
program,  Super-HATT,  published  by  Univer- 
sal Software  Syslems,  is  available.  Appar- 
ently he  has  tried  to  contact  USS  without 
results.  Well,  sorry  to  say.  Gary,  I  have  not 
seen  any  ads  from  the  lirm  in  several 
months.  I  Just  don't  know  thek  condition.  If 
anyone  can  help  Gary  out,  drop  me  a  line 
and  I  will  forward  the  information  to  him. 

One  ham  who  is  operating  a  Commodore 
computer  as  a  RTTY  mailbox  is  Bob  Kling 
KflGJL  He  notes  that  several  amateurs  are 
operating  through  the  146.25/146.85  repeat- 
er in  Vandal ia,  Ohio.  While  usual  opera- 
tions are  at  GO  wpm  Murray,  ASCII  is  in  use 
at  110  baud  for  program  transfer.  Bob 
would  like  to  see  !i stings  of  other  RTTY 
mailboxes  m  this  column  So  would  I.  Bob. 
but  few  of  the  system  operators  have  sent 
data  to  me  here  at  WA3AJR.  i  promise  to 
publish  all  ihe  listing  and  operating  infor- 
mation I  receive;  just  send  it  to  me  at  ihe 
above  address  and  watch  for  it  about  three 
or  four  months  later  In  this  column. 

By  the  way,  Bob,  yog  mention  in  your  let- 
ter that  the  program  you  are  running  is  in 
Basic  How  about  sending  along  a  copy 
and  we  will  run  it  tor  other  VIC-2G  users  to 


implement  at  their  stations?  H  might  even 
be  adapted  easily  to  other  small  comput- 
ers. Let  me  hear  from  you. 

One  reader  who  indicates  his  Interest  In 
the  VIC-20  on  ffTTY  Is  Thomas  Zeitwanger 
KG3V.  Tom  states  that  he  has  several  pro- 
grams available  at  nominal  cost  to  run 
RTTY  on  the  VlC-20,  interested  amateurs 
should  write  Tom  at  PO  Box  62.  State  Got- 
lege  PA  168Q4f  enclosing  an  SASE  and  indi- 
cating they  desire  information  on  the 
VtC-20  programs  mentioned  In  *'RTTY 
Loop.1* 

Jim  MacMurray  KA2DWH  is  the  first  10 
write  me  asking  about  using  the  new  Micro- 
CoCo  (Radio  Shack  MOID)  computer  on 
RTTY.  This  computer  uses  the  6BC3  CPU. 
which  is  an  intermediate  between  the  older 
6800  and  the  advanced  5809  which  runs  the 
"standard"  Color  Computer"1  (TRS-BOQ.  I 
would  think,  offhand,  that  any  of  the  older 
6600  programs  published  here  in  the  past 
would  run  if  the  ROM  calls  were  changed  to 
use  analogous  routines  in  the  system  moni- 
tor ROM,  i  have  scanned  several  of  the  spe- 
cialty magazines  such  as  HOT  CoCo  and 
not  found  anything  specific  to  the  MGTQ.  tf 
any  readers  have  interfaced  their  Micro- 
CoCo  to  RTTY.  let  us  an  Know  aboui  it 

One  of  our  regular  fans,  Earl  Morris 
N8ERO.  passes  along  two  points.  First  of 
all  his  first  name  was  misspelled  in  an 
earlier  column;  sorry  about  that  Earl.  With 
my  name  spelled  as  unusually  as  it  is,  I  am 
ralher  sensitive  to  that  and  try  to  keep  the 
spelling  straight.  Earfs  question  relates  lo 
the  several  types  ot  ASCII  that  are  sent  on 
various  circuits.  He  asks  if  data  bits  should 
number  seven  or  eight,  one  or  two  stop  bits, 
parity  or  not  parity,  or  just  what  is  the 
Standard? 


An  anschronisltc  ottering. 
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Well,  if  telephone  bulletin  boards  are  any 
example,  there  just  isn't  any.  There  are 
some  points  to  be  made  in  favor  of  each 
choice;  let  me  lell  you  mine.  Let's  deal  with 
parity  first— mosi  terminals  ignore  it, 
Therefore,  so  should  you.  Now,  I  know  that 
parity  checking  Is  very  useful,  and  I  do  use 
It  myself  on  noisy  lines,  but  If  you  have  to 
deal  with  the  great  variety  of  terminals  out 
there,  ranging  from  mechanical  Teletype"* 
machines  to  whiz-bang  video  terminals,  the 
only  practical  solution  Is  not  to  require 
parity. 

Similarly,  the  pure  ASCII  code  is  seven, 
not  eight  bits,  and  unless  you  are  transmit- 
ting data  such  as  with  an  XMQDEM-type 
transfer  or  graphics,  seven  data  bits  should 
be  enough. 

Now,  as  far  as  stop  bits  go,  you  should 
have  two  different  schemes.  When  trans- 
mitting, send  with  two  stops;  when  receiv- 
ing, require  only  one.  That  way  minor  differ- 
ences in  speed,  entirely  possible  with  the 
variety  of  terminal  programs  in  use.  will 
have  a  bit  of  slack  In  the  receiver.  This  was 
one  feature  of  an  old  computer  tape-stor- 
age scheme  pioneering  by  W2NSD,  and  I 
still  think  it  has  merit  Those  are  my 
thoughts,  let  me  hear  all  of  yours, 

t  have  received  several  letters  asking  for 
a  simple  AFSK  generator.  Fig,  1  Is  one  such 
design  which  I  have  seen  in  various  forms 
over  the  past  Few  years.  This  one  is  adapted 
from  an  article  by  Clay  Abrams  K6AEP  in 
the  September,  1963,  issue  of  73.  on  a  RTTY 
program  for  the  CoCo. 

As  the  circuit  accepts  input  using  the 
RS-232  standard,  let  me  say  a  few  words 
aboul  that.  The  R&-232  standard  seis  up 
many  parameters  for  a  digital  signal  that 
will  be  used  to  transmit  information.  Al- 
though there  Is  much  more  to  be  specified 
than  this,  all  we  are  going  to  concern  our- 
selves with  here  are  the  voltage  levels  and 
polarities  that  define  Mark  and  Space.  The 
Mark  signal  shall  be  a  negative  voltage, 
less  than  -  3  volts,  and  the  Space  shall  be  a 
positive  voltage,  greater  than  +  3  volts 

To  clarify  that,  with  common  trans  Isior- 
translstor  logic  devices  (TTU  a  Mark  signal 
Is  normal ly  +  Vcc,  nominally  +5  volts,  and 
a  Space  is  at  ground  potential,  or  0  volts. 
With  an  RS-232  signal,  this  positive-nega- 
tive relationship  is  reversed  and  the  Marie  is 
the  negative  signal,  while  the  Space  is  the 
positive. 
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Now,  I  use  three  voits  as  the  level,  which 
la  oversimplifying  a  great  deal.  The  actual 
level  can  vary  within  a  window  from  around 
two  volts  to  about  twelve  voits.  In  practice; 
plus  and  minus  five  to  eight  volts  should  be 
adequate.  This  simple  design  with  one  chip 
and  a  few  external  components  should  be 
enough  to  put  you  on  RTTY  in  a  short  while. 

I  am  pleased  to  announce  this  month,  the 
availability  of  the  fourth  in  our  series  of 
RTTY  reprints.  For  those  who  came  in  lata, 
these  are  rewrites  Of  material  published  In 
the  early  years  of  "RTTY  Loop"  on  basic 
RTTY  concepts.  They  hove  been  condensed 
where  need  be  and  expanded  in  other 
areas,  and  are  available  from  this  address 
at  12.00  per  Issue,  and  an  SASE.  if  you 
would  tike  a  list  of  topics  published  so  far. 
just  send  an  SASE  to  me  and  I  will  be  happy 
to  send  that  out.  Feel  free  to  include  other 
comments  or  topics  for  the  coiutnn  with 
your  requests;  I  read  I  hem  all  and  am  al- 
ways delighted  to  hear  from  you. 

White  I'm  at  it.  I  appreciate  some  of  the 
general  comments  offered  oy  Bill  Spann,  in 
Mooresvllle,  Indiana,  Edward  Radtke 
WA4BOE*  in  Louisville,  Kentucky,  George 
A.  Collier  Jr.  W5GME,  in  Durant.  Oklahoma, 
Bill  Pascale  W6JED.  in  Oroville,  California, 
Thomas  Page.  CDS  WB7WQIk  in  Salt  Lake 
City,  Utah,  and  the  many  others  who  send 
me  general  comments,  questions,  and  jabs 
which  keep  my  Keyboard  popping.  As  I  said 
a  white  bock,  I  try  to  answer  all  moil  received 
as  soon  as  I  con.  All  you  need  to  do  is  en- 
close an  SASE  or  sufficient  US  funds  or 
IPCs  for  foreign  countries,  and  send  the 
letter  to  me  at  the  address  at  the  top  of 
this  column.  While  1  don't  publish  all  the 
questions  received,  I  will  try  at  least  to  ac- 
knowledge you  in  print.  Of  course,  be- 
cause of  the  lead  time  of  the  column,  you 
should  receive  your  reply  before  you  see 
your  name  here! 

In  response  to  the  clamoring  for  more 
photos  from  the  WA3AJR  camera,  here  is 
another  of  die  sights  from  the  1964  Balti- 
more Amateur  Radio  Ctub  Hamboree  and 
Computer! est,  One  of  the  most  anachro- 
nistic labtes  I  saw  was  offering  two  items: 
Sight -inch  disk  drives,  and  cloth  ribbons 
tor  a  Model  15  Teletype.  Ttve  old  and  the 
new>  in  juxtaposition  and  harmony.  Isn't 
that  what  RTTY  really  is,  though?  t  think 
so.  and  so  will  you.  as  you  continue  to  fol- 
low the  latest  here,  (n  ■FTtTY  Loop." 
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fig.  1.  A  sirrrpts  AFSK  generator 
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$75.95 
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MODEL  TE144  -  Deluxe  CMOS  Electronic  Keyer 

$65.95 
MODEL  TE133- same  s$  TEJ44  with  wgt.  and 
tone  control  tntemaf.  /ess  semt-auto  k&ytng 

S  55.95 

MODEL  TE1 22  -  same  as  TE1 33  less  *Qf    tune 
sohd  state  Keying  S45.95 
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Tfte  Afar*  of  Distinction 

As  you  drive  along  the  road,  a 
Spider™  Antenna  on  your  vc* 
hide  immediately  marks  you 
as  a  Mobile  Amateur  Radio 
Operator — one  of  those  peo- 
ple who  are  always  on  hand 
when  emergency  communica- 
tions are  urgently  needed. 


The  Matt  Convenient 
Antenna  for 

mobile  Work 


Whether 

you  arc  driving 

a  full-size  van  or  a  compact  car, 
you  can*t  beat  the  Spider"4  for  con- 
venience. Once  it  is  tuned  for  10, 
IS,  20  and  40  (or  75)  meters,  you 
just  switch  from  band  to  band  on 
the  transceiver — the  antenna  fol- 
lows by  itself. 


4  Truly  Practical 
Antenna  Adapter 

If  you  now  have  a 
single -band 
mobile  an- 
tenna with  a 
y^  mast,  the 
Adapter  will 
convert  it  in- 
to a  modern 
4-band  an- 
tenna. Complete  with  10,  IS  and  20 
meter  resonators — use  your  present 
40  or  75  meter  coil  for  the  fourth 
band. 


Mow  a  7S  Meter  Resonator 

In  response  to  requests  for  75  meter 
operation  from  many  Spider™  users, 
a  75  meter  resonator  will  be  avail- 
able in  April. 


You  Want  the  ffotf 

Go  With  «  Spider! 


MULTI-BAND  ANTENNAS 

7131  OWENSMDUTH  AVE.t  463C 
CANOGA  PARK,  CALIF.,  91303 
TELEPHONE:     (81B)    341-5460 


1985 
CALLBOOKS 


Order  today! 

NEW  1985 

RADIO  AMATEUR  CALLBOOKS 

READY  DECEMBER  1st! 

Known  throughout  the  world  for  accuracy, 
the  19S5  Calibooks  list  the  names  and 
addresses  you  need  for  your  QSL's.  Arranged 
for  easy  reference,  the  U,5.  Call  book  con* 
tarns  over  433,000  listings;  the  Foreign 
Call  book  has  over  413,000,  More  than 
100,000  changes  have  been  made  In  each 
edition  since  last  year.  Special  features 
Include  call  changes,  Silent  Keys,  census  of 
amateur  licenses,  world-wide  QSL  bureaus, 
internattonai  postal  rates,  prefixes  of  the 
world,  and  much  more.  Why  settle  for  less 
than  the  very  best?  Order  your  1985 
calibooks  now  for  earliest  den  very. 


Each     Snipping      Toiai 


DU.S.  Callbook  $21.95    $3.05    $25.00 

n  Foreign  Call  book       20,95      3.05      24.00 

Order    both    books   at    the   same   time   for 
$45.00  including  shipping  within  the  USA. 


Order  from  your  dealer  or  directly  from  the 
publisher.  Foreign  residents  add  $4.55  for 
shipping.  Illinois  residents  add  6%  sales  tax. 

Keep  your  1985  Calibooks  up  to  date. 

The  U.S.  and  Foreign  Supplements  contain 
all  activity  for  the  previous  three  months 
Including  new  licenses.  Available  from  the 
publisher  In  sets  of  three  (March  1,  June  lt 
and  September  1J  for  only  $15.00  per  set 
including  shipping.  Specify  U.S.  or  Foreign 
Supplements  when  ordering.  Illinois  res- 
idents  add  6%  sales  tax.  Offer  void  after 
November  1,  1985. 

RADIO  AMATEUR  III  I 

callbook  inc    „6i 

Dept.      B 

925  Sherwood  Or,,  box  247 

Lake  Bluff,  I L  60044,  USA 


tei:  (312)  234-M0O 
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is  an  excellent  opportunity  for  amateur 
radio  to  obtain  some  free  publicity,  albeit 
restricted  for  the  present. 

One  of  the  alternative  program  ttems  at 
the  recent  conference  attracted  an  unusu- 
al and  varied  following.  Jazzereise,  your 
reporter  observed,  attracted  about  14  par- 
ticipants, including  an  attractive  demon- 
strate*, ae  well  as  about  50  "lookers'' 
observing  the  merits,  etc,  of  this  type  of 
exercise  activity.  I'm  not  too  sure  whether 
the  lookers  were  observing  "how'1  or 
"wow!" 

In  the  Hidden  Tx  Hunt  (Fox  Hunt)  con- 
test, won  by  ZUJTLB's  team,  3rd  place 
went  to  one  of  our  paraplegic  amateurs, 
Bffl  ZL2BMQ,  and  his  pusher/"  George. 
As  all  the  other  competitors  were  on  toot. 
Bill  feft  he  was  slightly  advantaged  be- 
cause he  was ' 'mobile," 

One  of  Ihe  20  teams  entered  in  the  Mo- 
bile Bally,  ZL2AAT  the  Gtabome  team,  had 
the  only  mobile  antenna  farm  in  the  rally, 
supported  by  a  mini  bus  the  vehicle  had 
at  least  a  dozen  aerials  on  or  around  it  and 
I'm  told  the  extra  drag  increased  the  gaso- 
line account  considerably. 

WARO.  the  Women  Amateur  Radio  Op- 
erators Club,  elected  Jeanne  ZL2BOD  of 
Hawera  as  their  president  for  the  ensuing 
year.  There  were  about  35  WARO  mem- 
bers at  the  annuel  general  meeting  on 
Sunday  morning. 

The  Amateur  Radio  Emergency  Corps 
(AREC)  annual  general  meeting  was  at- 
tended by  between  60  and  70  members, 
and  various  items  were  discussed  includ- 
ing the  Civil  Defense  Communications 
systems  which  are  In  the  process  of 
changes,  as  and  when  finances  and 
equipment  become  available. 

The  AM  SAT  session  Included  talks  by 
Jim  KA7APJ,  Ian  2L1 AOX,  and  others,  giv^ 
Ing  very  interesting  accounts  of  AMSAT  ac- 
tivities, as  well  as  showing  videos  of  some 
A  MS  AT  happenings.  There  was  also  a 
video  of  the  "Amateur  in  Space"  showing 
continuously  during  the  breaks  in  the  con- 
ference sessions,  and  this  attracted  large 
crowds  at  every  showing. 

The  VHF  Forum  chaired  by  Vaughan 
Zlitgc  and  Jamie  ZL2PU  attracted 
about  90  interested  members,  and  the 
subjects  discussed  ranged  from  repeater 
uses  and  abuses  to  packet  radio.  The  VHF 
scene  in  ZL  is  very  much  alive  and  has  a 
very  good  foil  Owing,  particularly  amongst 
Ihe  younger  and  extremely  talented,  techni- 
cally-inclined amateurs.  Some  of  the  tech- 
nical features  these  amateurs  are  including 
In  their  work  and  projects  make  an  old- 
timer  s  mind  like  mine  ooggle 

The  Old-Tirrws  Club  (Quarter  Century 
Club)  also  held  its  annual  meeting  on  Sun- 
day morn  frig;  about  30  members  attended 
to  discuss  the  business  of  Ihe  club,  Dur- 
ing the  past  year,  three  members  received 
their  60- year  certificates,  and  33  members 
gained  their  50-year  certificates,  These 
certificates  are  issued  by  the  OTC  for  be- 
ing licensed  for  the  period  concerned. 

On  the  other  side  of  the  ledger,  there 
were  15  Si  fen  t  Keys  recorded  in  the  annual 
report;  (he  OTC  has  a  total  membership 
throughout  ZL  of  460  as  of  the  date  of  the 
annual  meeting. 

The  Mobile  Baity  attracted  entries  from 
20  teams  and  created  the  usual  interest- 
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ing  and  amusing  Incidents.  All  teams 
completed  the  course  in  good  time  al- 
though several  got  lost  h^re  and  there. 
One  team  resorted  to  asking  a  policeman 
lor  directions,  only  to  receive  a  very  face- 
tious reply,  the  officer  of  the  law  being 
more  interested  in  the  strange  vehicle 
with  several  aerials  attached  thereto.  The 
raily  was  conducted  on  three  frequencies. 
80,  40,  and  2  meters,  and  consisted  of 
three  parts,  operating,  navigating  the 
course  against   the  clock  with  check 


points,  and  spotting  detailed  things  from 
Ihe  clues  given  in  the  instruction  sheet. 
Space  does  not  permit  listing  ihe  results, 
but  the  event  was  extremely  successful, 
and  I'm  told  there  were  no  strained  rela- 
tions between  team  members  and/or 
X"Y  Ls/YLs  as  a  result  of  those  differences 
of  opinion  which  do  inevitably  occur  on 
mobile  rallies. 

AN  E-M-E  FIRST 

On  February  IB.  a  first  for  ZL  was 
achieved  when  Graeme  ZL3AAD,  Christ- 
church,  and  John  ZL2AQE,  Wellington, 
made  the  first  432-MHz  internal  random 
Earth-Moon-Earth  OSO  Tnis  contact  was 
not  prearranged  as  many  E-M-E  QSOs  are, 
Graeme  was  using  his  6-meier  dish  and 
John  an  array  of  8  yaois  The  straight-tine 
distance  between  Chris  tenure  n  and  Wel- 
lington would  be  about  300  miles. 


Antennas  rising  from  the  forest  at  LATZOs  log  cabin  QTH, 


Tore  LA  7ZO  at  his  home  QTH. 


NORWAY 

Bfom-Hugo  Ark  LA5YJ 
N-3120  Andebu 
Norway 

Welt  here  we  go  again,  folks.  Tm  sin- 
cerely sorry  for  not  being  able  to  supply 
any  columns  for  a  while,  but  this  is  be- 
cause of  Illness,  so  you  must  forgive  me. 

Since  my  lasi,  there  has  been  quite 
some  activity,  DXwise,  and  for  me,  the  op 
portunity  to  work  Kermadec  island  was 
surely  top  drawer.  This  expedition  went 
smoothly,  as  a f ways.  These  guys  surety 
do  know  how  to  handle  a  pi  leu  p.  They 
proved  that  years  ago.  They  are  so  profes- 
sional that  they  should  not  be  doing  any- 
thing else  besides  giving  us  "New  Ones," 
Let  that  be  the  honorable  praise  due 
them! 

If  the  OXpedition  to  Kermadec  was  the 
high  point,  Ihe  opposite  was  when  the 
news  reached  us  that  the  Clipperton  team 
was  not  able  to  go  because  of  some  unfor- 
tunate ctrcum stances.  We  Sincerely  hope 
they  will  be  able  to  do  it  again  in  a  not  too 
far  off  future. 

What  will  I  do  when  I've  worked  them 
alt?  Isn't  It  great  to  have  something  to  look 
forward  to! 

This  time  I  would  like  to  present  to  you 
another  friend  of  mine.  Tore  Egeberg 
LA7ZQ.  Tore  has  just  made  it  into  his  61st 
year,  and  is  newfy  retired  from  his  occupa- 
tion as  a  1st  officer  In  the  Scandinavian 
Airlines,  His  home  QTH  Is  situated  near 
the  Oslo  fiord,  around  15  miles  south  of 
Oslo-  But  his  main  operation  point  is  at 
his  very  cozy  log  cabin  near  the  lake  of 
Kroederen,  13  miles  NfMW  of  Oslo.  Facing 
the  targe  lake,  it  is  no  wonder  that  his 
other  nobby  must  be  fishing,  He  just  loves 
It,  and  rumors  say  he  loves  that  more  than 
DXing, 

Tore  was  first  licensed  In  1971  and  has 
ever  since  been  very  interested  mDX.  His 
standing  In  DXCC  is  307  phone  as  of  Feb* 
ruary  i,  1984  He  also  earned  the  5-fcand 
DXCC,  and  was  no.  4  in  Norway  to  receive 
5-bijnd  WAZ. 

HIs  home  QTH,  a  two-story  house  on  a 
V4-acre  lot,  is  situated  at  an  altitude  of  100 
meters  lopped  with  a  20-meter  tower,  a 
TH60XX,  and  a  40&0-meier  delta  loop.  His 
main  operating  QTH,  the  small  log  cabin, 
at  an  attitude  of  160  meters,  looks  rather 
tiny  beside  the  30-meter  crank-up  tower 
keeping  another  TH6DXX  and  a  Mosiey 
2-elemenl  yagJ  for  40  meters,  Guy  wires 
are.  of  course,  antennas.  Two  slopers  for 
B0  meters  are  giving  him  a  tremendous 
signal  on  that  band  as  well.  He  does,  of 
course,  have  an  additional  spare  antenna, 
an  1SAVT  with  a  lot  of  radiais.  and  the  tow- 
er also  supports  an  invened-V  for  80  me- 
ters, up  23  meters  tor  local  (European) 
QSOs  only  At  home  he's  running  a  Yaeau 
FT  980  and  a  Drake  TRMine.  and  an  SB^ 
200  linear.  At  his  cabin  he  has  a  Yaesu  FT- 
902DM,  a  Swan  500  as  backup,  and  an 
NCL-2000  linear.  No  wonder  you  hear  him 
booming  through  the  plieups. 

Unfortunately,  right  behind  his  cabin  a 
mountain  rises  up  to  600  meters,  and  that 
direction  Is  his  very  weakest  point.  At 
least  there  you  can  beat  him  in  the  plie- 
ups! But  the  combination  of  the  two  qths 
gives  him  the  most  out  o(  everything,  so 
he  has,  as  you  can  see,  really  made  his 
call  sign  heard  a  few  times  from  both 
pteces. 

Tore  is  one  of  those  guys  who  fixes 
everything  himself,  and  he  seems  to  be 
very  occupied  at  this  time  by  restoring  old 
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Don't  you  wish  every  crystal  manufac- 
turer had  a  guarantee  lixe  ICM?  At  in- 
ternational we  guarantee  every  crystal 
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Cars  and  (of  course)  repairing  ihe  six  he 
has  at  the  moment.  I'm  aura  Tore  won't  be 
out  of  work  even  if  retired.  He  really  knows 
how  to  keep  himself  occupied. 

You  certainly  will  hear  him  on  80  or  40 
meters  as  ha  Loves  to  work  DX  on  those 
bands.  I'm  quite  sure  he  won't  say  no  to  a 
little  rag-chew  as  well.  Give  him  a  call 
when  you  hear  him- 

OX 

Yes,  there  is  something  going  on  In  Nor- 
way, but  at  this  time  we  will  not  do  any- 
thing more  than  quote  to  you  Ihe  official 
bulletin  from  the  3Y  Project  1964/35,  ad^ 
ministered  by  the  LA-DX  Group. 

DXpeditfofi  to  Bouvet  island.  There  may 
or  may  not  be  ex  per tenced  radio  amateurs 
among  the  crew  of  the  Norwegian  scien- 
tific expedition  due  to  start  from  South 
America  before  the  end  Of  1*984.  Bouvet 
will  be  Ihe  last  stop  alter  approximately  2 
months  en  route,  late  in  the  season.  A  lan- 
ding of  short  duration  {1-3  days)  may  be 
expected.  Amateur  radio  operation  can- 
not be  guaranteed. 

Other  transportation  alternatives  or 
combinations  that  would  be  suitable  for  a 
DXpedihon  are  being  explored  by  the 
3Y-Proiect  set  up  by  the  LA-DX  Group  in 
1963,  with  Jorgen  LA5UF  as  project  man- 
ager, assisted  by  Einar  LA1EE. 

if  suitable  means  of  transportation  are 
found,  ii  wilt  be  the  objective  of  this  proj- 
ect to  organize  a  DXpedition  to  Bouvet  Is- 
land In  January/February,  1985. 

LA-DX  Group  would  like  to  get  fn  touch 
with  persons,  organizations,  of  compa- 
nies that  can  contribute  to  a  solution  of 
the  transportation  problem— a  ship  with 
helicopters'). 

it  would  also  be  helpful  to  know  in  ad- 
vance of  contributions,  it  any.  in  funds  or 
In  kind  that  may  be  counted  on  lor  a  DXpe- 
dllion  of  this  nature. 

Write:  3Y-Project  Manager  Jorgen  Hoel, 
Munkarud  asen  12E.  1165  Oslo  11, 
Norway 

The  reason  for  this  press  release  is  that 
several  persons  have  been  passing  fake 
Information  about  where  to  send  contribu- 
tions or  donations,  and  to  once  and  for  all 
establish  the  facts.  The  LA-DX  Group  has 
been  working  on  this  project  for  more  lhan 
a  year,  and  It  Is  recognized  officially  by 
the  NRRL  and  other  official  departments 
in  Norway. 

If  you  should  feel  thai  you  could  pec- 
haps  be  helpful  to  the  project  in  any  way, 
please  do  not  hesitate  to  contact  the 
above  address  or.  If  you  prefer,  me.  I 
would  be  more  than  happy  lo  pass  the  in- 
formal ion  over  to  Ihe  project  manager, 
LA5UF, 

We  Know  that  there  are  many  who  are 
needing  Bouvet  Island,  and  the  efforts  put 
Into  this  project  are  absolutely  serious.  ( 
will,  of  course,  keep  you  Informed  without 
delay  if  anything  new  should  occur. 


POLAND 

Jerzy  Szymcza* 
T8-200  Blafogard 
duczka  2/3 
Poland 

NEW  CENTER  OF 
SCOUT  COMMUNICATION 

Polish  hams  in  scout  uniforms  enriched 
themselves  with  a  new  Communication 
Center  in  Los  ice,  Miedzvrzecka  5&  The 
Center  consists  of  four  buildings.  The 
main  building  is  In  a  reconditioned  mill 
building    There  are  some  schoolrooms, 


workshops,  storerooms  for  measuring  In- 
struments and  radio  equipment,  a  send- 
ing/receiving center,  and  administration 
rooms.  Two  warehouses  in  Losica  make  it 
possible  to  store  reserves. 

The  Center's  school  together  with  its  li- 
brary and  radio  station  is  In  Nowosielec 
nearby  The  carefully-repaired  building 
rises  on  a  little  elevation.  In  summer,  In- 
struction camp  tents  can  be  raised  all 
around  the  building.  Equipment  Is  avail- 
able 'or  60  scouts.  In  the  near  future,  two 
30m  masts  of  rotary  antennas  will  be 
mounted  close  by.  An  emergency  power 
supply  makes  operation  of  the  radio  sta- 
tions independent.  Amateur  high-perfor- 
mance SW  and  USW  radio  stations  can  be 
installed 

What  will  the  Center  do  in  the  future? 
Being  well  fitted  out  with  modem  measur- 
ing apparatus,  the  Center  would  provide 
telecommunication  equipment  tor  the 
Polish  Scouts'  Association  (PSA)  and  pre- 
pare materials  for  training. 
*  *  *  *  + 

The  presidium  ol  PRAA  {Polish  Radio 
Amateurs  Association)  Is  preparing  docu- 
ments tor  the  National  Congress,  delayed 
to  the  second  halt  of  1934  because  of  the 
extending  of  licensing  updating  by  State 
Radio  Surveillance,  At  the  last  sitting  of 
the  presidium,  new  instructions  of  materi- 
als management  and  rules  for  develop- 
ment funds  were  accepted. 

From  January  14  to  17,  1684*  Ihe  time- 
honored  contest,  "Warsaw  Maralhon,M 
took  place  to  commemorate  the  39th  anni- 
versary of  the  Warsaw  liberation.  Three 
hundred  radio  amateurs  all  over  Poland 
took  part  In  the  contest. 

The  main  Inspectorate  of  State  Radio 
Surveillance  was  Informed  Of  the  resolu- 
tion of  WARC  to  render  accessible  lo 
hams  10-.  16-,  and  24-MHz  bands,  under 
permission  of  country  administration 
These  bands,  however,  will  not  be  acces- 
sible to  Polish  hams  at  present.  State 
Radio  Surveillance  says.  At  first,  we  shall 
be  able  to  work  on  10  MHz, 

In  Juner  1964,  a  symposium  on  electro- 
magnetic compatibility  takes  place  in 
Wroclaw  A  special  session  for  radio  ama- 
teurs is  foreseen  within  the  framework  ol 
the  symposium, 


SWEDEN 

Rune  Wande  SM9COP 
Frejavagen  W 
S-T55  00  Nykvarn 
Swede/} 

FALU  RAOIOKLUBB  ANNIVERSARY 

The  oldest  still-active  radio  club  in 
Sweden  is  located  In  the  capital  city  of  the 
district  called  Dalecarlla.  The  city  Falun  Is 
primarily  known  for  rts  copper  mines.  The 
Falun  mine  is  older  than  the  Kingdom  of 
Sweden,  but  the  copper  mining  company 
received  its  first  known  official  charter 
from  King  Magnus  Eriksson  in  1347.  Dur 
ing  the  17th  century,  the  Falun  mine  was 
the  world's  largest  producer  of  copper.  No 
mining  is  done  there  any  longer,  but  visi- 
tors can  tour  the  mine  down  to  the  180- 
foot  level. 

Falu  Radiofclubb  was  founded  on  Febru- 
ary 15,  1934,  but  had  actually  functioned 
as  a  radio-listeners  club  a  year  earlier. 
One  of  the  members,  Ove  Mogensen.  was 
already  then  experiment  inc.  with  trans 
missions.  The  purpose  of  the  club  was  to 
start  regular  broadcast  transmissions 
and  it  was  issued  the  call  letters  SMZK 


This  activity  was  financed  mainly  through 
private  support  but  occasionally  paid 
commercials  were  aired, 

Sweden  no  longer  has  any  privately  run 
broadcast  stations  due  to  the  state- 
owned  monopoly  broadcast  radio.  In  1950\ 
Falu  RadJoklubb  changed  its  activities  in- 
to SWL  and  amateur  radio.  The  club  has 
twtce  hosted  the  annual  ham  convention 
for  the  national  league,  SSA.  The  first  lime 
was  In  1960.  the  second  lime  this  year  of 
the  sixtieth  anniversary  for  the  club*  in 
fact.  Falu  Radiokfubb  Is  one  year  older 
than  SSA[ 

FALUN  COPPER  COIN  AWARD 

The  club  issues  a  beautiful  award.  It  is  a 
replica  of  the  "one  dollar  copper  coin" 
from  King  Karl  XI I1  s  1  St h  century.  In  order 
to  acquire  this  unusual  award,  you  should 
contact  radio  amateurs  within  the  county 
of  Falun.  All  QSOs  have  to  be  made  in  the 
same  mode,  I.e.,  either  CW  or  phone,  not 
mixed.  The  minimum  report  accepted  In 
the  exchange  is  RST  338  on  CW  and  RS  33 
on  Phone.  For  stations  in  Zones  14.  15.  16. 
and  20,  each  OSO  gives  one  point.  Ail 
others  receive  5  points  for  a  OSO  on  60 
meters,  3  points  on  40  meters,  and  2 
points  per  OSO  on  20,  15,  and  10  meters. 
You  can  count  the  same  station  once  per 
band,  and  the  contacts  have  to  be  verified 
by  QSL  card.  However,  do  not  Send  any 
cards  with  the  application,  just  a  regular 
GCR  listing,  A  total  of  ten  (10)  points  is 
required  for  this  award.  Send  the  appli- 
cation and  Ihe  GCR  listing  to  Falu  Rad  So- 
ld ubb.  PO  Box  701,  S-701  29  Falun,  Swe- 
den. The  fee  is  USS  15.00. 

7SMA0 

During  a  two-month  period  up  to  Ihe 
last  day  of  the  S3  A  Convention,  April  15, 
1964.  Falu  Radioklub®  could  use  the  spe- 
cial prefix  7SK.  The  Swedish  Telecommu- 
nications Authority  very  reluctantly 
fssues  special  prefixes,  but  when  they  do, 
the  number  7  before  the  regular  prefix  is 
the  way  they  do  it,  Swedish  hams  were  de- 
nied the  WCY  prefix  last  year  so  they  do 
not  issue  special  suffixes  either'  Anyway, 
maybe  you  manaoed  lo  contact  7SK9AC 
In  Stockholm,  June  8  through  10,  which  is 
the  second  Swedish  special  prefix  station 
tor  this  year.  The  occasion  was  the  Euro- 
pean DX  Council  in  Stockholm. 

SPECIAL  PREFIX  TO  SK7AX  DENIED 

On  May  1B.  1964.  the  city  of  Jonkop-ng 
celebrated  Its  700th  anniversary.  The 
radio  club  SVARK  (Sod fa  Vatteroygdens 
Amatorradioklubb)  Issues  a  pen  ant  award 
to  commemorate  this  anniversary.  The 
rules  for  the  Match  Town  Award  were  pub- 
lished in  73  for  December.  1983.  on  page 
154.  SVARK  applied  for  a  Special  prefix 
but  was  denied  this  as  "the  anniversary 
had  nothing  to  do  wllh  amateur  radio." 


THAILAND 

Tony  mtfham  HS1AMH 
c/o  Bangkok  Post 
U  ChuHang  Building 
Rama  4  Road 
Bangkok  10500 
Thailand 

Director-General  of  the  Thai  Post  and 
Telegraph  Department.  Man  idol  Charv 
trangkoon,  recently  told  a  group  ol  promi- 
nent radio  amateurs  at  an  informal  get- lo- 
go I  her  that  he  Intended  to  legalize  HF  for 
amaieur  radio  "by  the  end  of  this  year." 


Acknowledging  that  he  had  the  authority 
to  legalize  private  amateur  radio,  he  ad- 
mitted lhat  11  would  take  a  tew  months  to 
persuade  more  senior  government  offi- 
cials of  the  Importance  of  the  amateur 
service. 

Radio  amateurs  in  Thailand  have- 
more  or  less  voluntarily— been  oil  the  air 
since  December  31  <  1382,  with  the  excep- 
tion of  legal  HF  operations  during  major 
contests  such  as  the  Southeast  Asia  Net 
Contest,  the  All  Asia  OX  Contest,  and  the 
CQ  Worldwide  contesis  last  year.  This  pe- 
riod of  inactivity  followed  a  warning  by  Ihe 
previous  Director  of  the  Post  and  Tele- 
graph  Department  to  operators  (hat  they 
should  bring  their  HF  equipment  to  be  dis- 
abled and  sealed  by  Thai  PTT  officials. 
The  warning  came  In  December,  1982,  and 
followed  what  had  been  tacit  acceptance 
of  amateur  radio  by  the  authorities,  with 
administrative  matters  and  operating  pro- 
cedures overseen  by  the  Radio  Amateur 
Society  of  Thailand,  albeit  in  an  unofficial 
capacity. 

At  that  time,  ihe  previous  PTT  director 
had  recently  established  a  "Volunteer 
Radio  Operator  Network"  of  Thais  who, 
alter  sitting  and  passing  an  examination 
in  radio  theory,  had  been  granted  licenses 
to  operate  on  six  spot  frequencies  In  the 
two-meter  amateur  radio  band, 

The  then  Director-General  of  Ihe  PTT 
said  that  he  envisaged  this  as  a  forerun 
ner  to  full,  legal  amateur  radio,  but  he  had 
added  that  It  "would  take  a  long  time,  per- 
haps many  years,  before  HF  could  be  au- 
thorized. " 

Only  Thai  citizens  were,  and  are,  at  the 
time  of  writing,  granted  permission  to  op- 
erate on  these  frequencies. 

Operators  were  assigned  a  three-tetter 
number  to  be  preceded  by  the  letters  VR— 
unfortunately,  the  amateur  prefix  tor  Brit- 
ish overseas  territories  (now  only  Pltcalrn 
Island— VR6)  retains  this  prefix.  While 
this  operation  has  been  the  nearest  thing 
lo  amateur  radio  in  Thailand,  it  does  not 
conform  with  Ihe  IARU  designation  or  In- 
ternational practice.  According  to  these 
regulations,  all  contacts  must  be  made  in 
Thai  and  contact  established  first  on  a 
fixed  calling  frequency 

Appointed  Director-General  of  the  PTT 
late  last  year.  Mr.  Man  idol  reportedly  seed 
that  he  felt  that  amateur  radio  in  Thailand 
Should  conform  to  international  practice 
and  that  he  Intended  to  authorize  HF  this 
year.  However,  he  admitted  that  there 
were  still  some  hurdles  to  overcome  and 
that  the  VR  service  would  be  retained  for 
the  time  being  in  order  to  demonstrate 
how  useful  amateur  radio  could  be  lor  the 
community* 

Recently,  Mr  M  ah  idol  praised  the  VR 
operators  for  assisting  the  authorities 
during  emergencies  and  in  helping  police 
should  iney  witness  a  crime  Neverthe- 
less, he  reportedly  said  (hat  all  qualified 
amateur-radio  operators  should  follow  In- 
ternational law  and  conventions. 

He  also  told  Ihis  group  of  concerned 
Thai  hams  that  the  authorities  saw  no 
problem  in  issuing  authorization  in 
response  to  applications  made  by  the 
Radio  Amateur  Society  of  Thailand 
(HAST)  to  operate  during  contests  In  the 
meantime. 

Hams  in  Thailand  are  optimistic  in  the 
light  of  this  frank  discussion  during  which 
Mr.  Man  idol  gave  open  and  wet  (-thought* 
out  answers  to  many  questions  regarding 
amateur  radio  and  Its  future  in  Thailand. 

He  openly  criticized  certain  individuals 
who.  he  said,  were  using  their  influence 
with  senior  officials  and  were  operating  il- 
legally on  amateur  frequencies.  He  said  It 
was  difficult  for  the  PTT  to  enforce  the  law 
in  some  cases,  bul  that  he  flrmty  wanted 
to  see  amateur  radio  legalized,  for  which 
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CALL  LONG  DISTANCE  ON  YOUR  HANDHELD 


The  Model  33SA  will  deliver  35  watts  of 
power  usrrtg  the  latest  state-of-the-art  cir- 
cuitry, The  amplifier  will  operate  SSB  or 
FM  and  is  compatible  with 
most  handheld  trans- 
ceivers, including  the 
TR2400,  TR25Qa  IC-2AT, 
Yaesu,  Santec,  and  Ten- 
Tec,  Only  300  mw  input  will 
deliver  5  watts  out;  3  watts 
in  will  deliver  35  watts  out. 
Maximum  input  drive  level 
is  5  wans. 


Our  products  are  backed  by  prompt  fac- 
tory service  and  technical  assistance.  To 
become  familiar  with  our  other  fine  pro- 
ducts in  the  amateur  radio 
market  call  or  write  for  our 
free  product  and  small  parts 
catalog. 

Model  335A 

Kit  $69,95 

Wired  &  Tested  $89,95 


ommumcation 

oncepts  Inc. 

£M*  Norm  Arftgon  Av#  •  Daytoo  Ohio  *M20'(513|  296-14 1 1 


CCI 


j^14 


PACKET  RADIO 


ASCH-USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAC/NET  board  only  £80.00 

Assembled/Tested  No  ICs.  90 day  warranty 


Package  of  all  ICs  except  2-2716 
EPROMs 


nitu 


PAC/NET  SYSTEM 


PAGAN  ET  S  YSTE  M  $240+00 

System  Tested  4.5  x  6"  board  complete 
with  alt  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8-10  volt  Vi  amp  power. 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  R3232  serial  ASCII 
at  any  user  baud  rataftS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

BlLL^SHBY 

AND  SON 
K2TKN— KA20EG  201-658-3087 

BOX  332  PLUCKEMIN  N.J.  07978 


oN  THE  SAMMgS 

Kantronics 


HI  ft  an  tropica  UTU-+-  "^ 

Kantronics  UTU  $ 


u  i^  tne  ne^ 
and  HF  c°  r0mpal,b*e  A 


V800-23V3057 


iV 


C0«'0'QUOWL  rt^:on0«-cnm<*'8 


^a***01"80 


^V6^^*^ 


^2fl2 


Brings  You 


The  PACKET 

reakthrough ! 

PACKET  RADIO  lets  you 
share  a  simplex  channel 
error-free  with  up  to  20 
simultaneous  users  at 
1200  Baud. 

AEA  introduces  the  MODEL  PKT-1 
PACKET  CONTROLLER.  Through 
an  arrangement  with  TAPR  (Tuscon 
Packet  Radio,  Inc.),  AEA  brings  you 
the  proven  performance  of  the 
TAPR  kit  board  and  software  in  a 
rugged  metal  package,  fully  wired 
and  tested  with  a  full  year's  war- 
ranty and  with  all  the  free  appli- 
cations assistance  you  can  stand. 


Using  only  your  existing  radio  and 
RS232  terminal  (or  computer),  you 
can  join  the  rapidly  expanding 
packet  radio  community.  Operate 
on  VHR  HF  or  satellite  and  talk  to 
more  than  1000  existing  packet 
users.  Store  messages  addressed 
to  you  automatically  and  read  them 
from  your  printer  or  monitor  later. 
Easy  to  hook-up!!  Easy  to  use!! 

Call  today  for  the  rest  of  the  story: 
206-775-7373!! 

Better  yet,  see  your  favorite  AEA 
dealer. 

Advanced  Electronic  Applications 
P.O.  Box  C-2160 
Lynnwood,  WA  98036 


All  right,  AEA,  send  me  info  fast! 

To:  AEA,  P.O,  Box  C-2160, 
Lynnwood.  WA  98036 

Name 

Address 

City,  Stale.  Zip 


Phone 


Dale 


**  See  List  of  Advertisers  on  page  96 
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Ihe  That  Radio  Communication  Act  of 
1955  provides 

The  PTT  Director  General  reportedly 
said  I  hat  foreigners  who  resided  in  Thai- 
land and  who  held  licenses  issued  in  their 
home  countries  could  certainly  apply  to 
operate  on  KF,  This  was  taken  to  imply 
that  such  foreign  residents,  many  of 
whom  live  and  work  in  Thailand  and  who 
had  been  active  previously*  but  are  now 
not  operating,  would  have  the  chance  to 
be  back  on  the  air  In  the  near  future. 

Such  sanctioning  of  private  HF  opera- 
lions  would  be  a  big  step  forward  for  Thai- 
land which  has  opted  to  step  firmly  into 
the  science  and  technological  era  with  a 
Science  and  Technology  Transfer  accord 
signed  in  Washington  during  the  Thai 
Prime  Minister's  visit  there  last  April. 

Hope  to  see  you  all  on  the  air  soon1 


VENEZUELA 

Luis  £,  Suarez  OA4KOfYV5 
PO  Box  66994 
C  areas  1061 -A 
Venezuela 

CIRCUITO  1  (YV1J 

The  call  area  ¥V1T  Of  Circuits  YVl  as 
named  here,  is  composed  of  the  stales  of 
Zul la,  Tru|iilo.  and  Falcon,  all  located  In 
the  northwest  of  Venezuela.  Both  Zulia 
and  Falcon  face  the  Caribbean  Sea,  and 
TrujitlO,  in  the  Andes,  is  facing  Maracaibo 
lake  toward  the  west  and  me  plains  at  the 
east 

Alonso  de  Ojeda  was  the  name  of  the 
Spaniard  who  discovered  the  now+nemed 
Lake  Maracaibo,  well  Known  for  the  oil  11 
produces.  At  that  time,  1499,  he  didn't 
imagine  the  wealth  in  od  that  fay  under  the 
waters  he  was  sailing  on, 

Ojeda  saw  thai  the  aborigines  built 
their  houses  on  pi  res  over  the  water  and 


that  people  went  from  house  to  house  in 
canoes  and  on  bridges  and  walkways. 
This  sight  reminded  the  Spaniard  of  the 
Italian  city  ol  Venice,  and  so  he  called  it 
the  Gulf  of  Venezuela  (little  Venice).  After 
that,  ihe  whole  territory  was  named  Vene- 
zuela, 

Lake  Maracaibo  is  the  largest  take  in 
the  Americas  It  i  s  around  1 55  kms  long  by 
120  Kms  wide,  and  the  deepest  it  goes  is 
around  50  meters.  During  the  16th  and 
17th  century,  almost  every  buccaneer  and 
pirate  tried  a  raid  of  Maracaibo  city  in 
Search  ol  asphalt  to  caulk  the  ships,  in 
those  days,  getting  it  out  of  the  lake  was 
not  an  easy  task,  as  now  it  is. 

Trujillo  and  Falcon 

Trujillo.  the  capital  city,  was  founded  in 
1557  by  Diego  Garcia  de  Paredes.  The  lo- 
cation of  the  city  was  changed  so  many 
times  thai  it  was  once  named  the  Portable 
City,  The  city  is  very  small,  long,  and  nar- 
row, being  only  two  blocks  wide,  and  runs 
up  through  a  mountain  gorge. 

The  whole  coast  of  Venezuela  including 
the  coast  of  Falcon  was  discovered  In 
1499  by  Alonso  de  Ojeda.  Falcon  is  a  state 
of  incredible  contrasts.  From  beautiful 
beaches  one  next  sees  the  wide  coastal 
plain  forming  a  small  desert  with  light 
dunes,  cactus,  and  sparse  scrub  thickets. 
Toward  the  south,  the  mountains  are 
dressed  with  dense  vegetation  and  lush 
forest. 

Atop  the  mountains  of  Circuito  YVt  are 
located  a  bunch  of  repeaters— $  in  Zulia.  2 
in  Falcon,  and  2  In  Trujillo.  Radio  clubs  are 
spread  at!  around  the  main  cities  of  those 
states. 

Near  Valencia  city,  m  YV4-land,  there  is  a 
repealer  site  on  a  mountain  named  El 
Cafe.  The  place  is  very  easy  to  reach  in  a 
double-track  vehicle.  There  is  a  site  there 
for  several  dozen  VHF  and  UMF  repeaters. 
Including  many  microwave  links,  police, 
(ire,  and  civil  defense  two-way  repeaters, 
plus  many  commencai  ones. 

One  day,  as  I  do  regularly,  I  went  up  the 
mountain  to  inspect  a  couple  of  communi- 


ty repealer  systems.  White  getting  back 
from  El  Cafe,  I  thought  about  Ihe  possibili- 
ty of  linking  amateurs  throughout  the 
whole  country  via  2*meter-FM  repeaters.  It 
already  has  been  done  by  the  telephone 
company,  military  stations,  and  commer- 
cial repeaters,  but  as  far  as  amateur  radio 
is  concerned,  repeaters  have  been  in- 
stalled without  coordination, 

Nevertheless,  it  is  important  to  know 
that  if  you  travel  by  car  you  may  reach  a  re- 
peater unless  you  are  more  than  200  km 
south  and  east  of  ihe  Andes.  And  almost 
always  you  may  reach  more  than  one  re- 
peater by  switching  channels.  At  this 
time,  two  clubs  have  joined  efforts  and 
linked  call  areas  1,  2.  4.  5,  and  part  of  3. 

But,  as  I  mentally  went  over  the  area,  I 
went  further.  Why  not  link  the  Botivanan 
countries?  Bolivia,  Colombia.  Ecuador, 
Peru,  and  Venezuela  all  are  Andean  coun- 
tries with  the  same  Interests,  language, 
and  history.  During  the  trip  to  Caracas,  I 
mentally  looked  at  the  map  of  South 
America  trying  to  imagine  the  Andes 
crossing  our  countries.  I  was  sure  it  could 
be  done. 

Back  home.  I  took  a  look  at  a  real  map 
and  confirmed  that  the  Andes  offer  us  trie 
way  to  link  the  Bolivarian  countries.  To 
make  things  better,  Panama,  also  a  Boti- 
vanan  country,  could  also  be  linked.  I  was 
thinking  aboul  this  for  several  days,  and 
each  new  day  i  was  much  more  convinced 
Of  the  feasibility  of  this  project 

During  the  Primer  Seminar! o  de  ftadio- 
aficionados  [First  Radio  Amateur  Semina- 
ry), sponsored  by  Asoclacion  de  Radical  i- 
clonados  de  Venezuela  (ARV)r  it  was  very 
rewarding  to  hear  Hebert  Gonzalez 
YVt  AHP  offer  to  the  ARV  the  possibility  ol 
linking  on*  of  the  repeaters  in  Zulia  state 
(installed  by  Amigos  de  los  Dos  Metros  I 
with  one  of  the  repeaters  sponsored  by 
ARV,  The  offer  was  accepted  and  there  is 
a  project  on  the  way.  1  asked  the  panel, 
during  the  meeting,  about  my  idea— the 
Red  Bohvariana  de  Repetidoras.  as  I 
thought  it  could  be  named.  The  panel  ac- 
cepted thai  technically  it  was  feasible  but 


had  reservations  about  coordination 
among  ail  five  countries. 

So  far,  I  have  talked  with  some  OAs  and 
some  HKs  and  they  thought  also  that  it 
could  be  done. 

At  this  moment,  the  project  to  link  call 
areas  1  to  5  is  a  reality  due  to  the  effort  of 
above-mentioned  clubs.  Now  any  amateur 
in  Caracas  is  able  to  contact  a  friend  in 
Maracaibo  Or  a  mooite  in  the  Andes ns. 
One- third  of  Venezuela  is  already  linked 
via  2-meter^FM  repeaters.  The  link  is  work- 
ing very  well— and  even  covers  Valie 
Oupar  in  Colombia  and  the  Antilles  when 
propagation  permits. 

ttare  is  my  proposition:  I  wish  that  all 
amateurs  In  Ihe  Bollvarian  countries  inter- 
ested In  the  project  would  drop  me  a  line 
indicating  how  they  could  help.  We  need 
coordinators  for  each  country,  repeater 
sites,  equipment,  operating  licenses  Irom 
respective  Ministries  of  Communications, 
etc.  I  wish  to  know  what  Is  already  installed 
We  must  know  what  is  in  operation  on 
country  borders  and  what  could  be  used 
and  whal  could  not  We  need  criticisms, 
opinions,  and  facts  (not  just  complaints^ 
and  i  will  forward  the  information  to  both 
the  Socledad  Amlgos  de  los  2-Metros  and 
Proyeeto  79.  since  (to  my  knowledge]  they 
are  the  most  capable  and  entnusiaslic. 
Besides,  by  the  time  this  Is  published, 
they  may  have  linked  Venezuela  from  east 
to  west  along  the  north  side  of  this  country. 

More  than  150  years  ago  Boilvar  crossed 
the  Andes  on  horses  and  on  foot  without 
technology— [us t  with  valor  and  goodwill. 
This  Is  not  a  legend,  II  Is  history,  Don't  tell 
me  thai  we  cannot  cross  the  Andes  by 
radio!  According  to  my  Knowledge,  the 
most  difficult  country  to  link  Is  Peru  be- 
cause the  Andes  cross  the  country  along 
its  ex  is. 

Anyhow,  procedures  can  be  developed 
later  At  this  time  the  most  important 
thing  is  related  to  hardware,  Maybe  some 
links  could  be  at  10  meters  or  whatever  is 
available  using  FM.  I  think  that  it  10  me- 
ters Is  used,  the  mode  should  be  FM,  not 
SSB.  for  the  sake  of  intelligibility 
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J^VJ,.  COAXIAL  CABLE  SALE 
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RG8U  20  ft..  PL-2S9  ea  end 
RG214U  dbi  silver  snieid.  SOotim 

BELDEN  Coai  In  100  It.  rolls 
RGSflU  ff92fl1 


S4.95 

si.ssm. 

111,95 
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POLYETHYLENE  DIELECTRIC 
RG59AJ  mil  spec  96  H  shiefd. 


ftG2t3  noncomammattng  95-  *  sheild  mil  spec 

RG174/U  mil  spec  96 B;*  shield 

RGl  1U  96%  shield.  75  ohm  mil  spec 

«GSU  96V,  shield,  mil  spec       S29.95nuO  11.  or  3ltrft. 

HG6AU  double  sn>eid>  75-ohm  25*W. 

RG58AU  stranded  mil  spec  12c/t1 


36c/ll 
10c/1t, 
25e/l1- 


RG5S  mil  spec.  96%  shield 


iicm 


LOW  LOSS  FOAM  DIELECTRIC 

RGBX9V*  shield S1435/100  ft.  or  17e/rt 

RG59flJ  70%  copper  braid,.... ,9*m. 

RGeU80%shie  iBt/ti 

RG58U80-,  shheid  07eff1. 

RGS6U  95 5  *  sh  ield  1 0c/f  1. 

RG59U  100%  loa  shield  TV  lype...™ 10*/H. 

RGSU  9?  %  sh  iekt  1 1  ga  (eq  u  i  v  Belden  02 1 4)      3 1  cJ  ft. 
Heavy  Duty  Rotor  Cable  2  JS  ga  6-18  ga  36*/f  t 

Rotor  C a  bie  ftcon  2  1 8  ga  6  22  g  a  1 9e/tt . 


Grounding  strap,  heavy  duty  tubular  braid 
3/16  In.  tinned  copper  1Dc/tt. 

3/B  in.  Tinned  copper  30c/t1. 


CONNECTORS  MADE  IN  USA 

AmpheneH  PI  259  79* 

PL-259  Tefton/Siiver  *1.S9 

PL -259  pusti-on  adapter  shell  m$3  89 

PL  259  A  SO  239  10/S5  89 

Ooub'e  Wale  Connector  S1 .79 

P  L-25S  D  o u  bie  *=  e  ma  I  e  Co  n  nee  t  of  9fl€ 

1  f t  patchcord  wPCA  type plugseath end  3/St.QO 

Reduc  er  UG- 1  75  q*  i  76  TWSt  99 

UG  ?55 1  PL  259  to  BNCl  12,95 

Elbow  |M359»  £1.79 

F59A|TVtypei  10*52.15 

UG21D U  Ampnerr  i  TypeN  Male  tor  RGB  S3-.00 

SNCiiGBflCrU  male  11.25 

ti  inch  Mike  Piuq  for  Collins  etc  S1.25 

UGe?3  BNC  to  PL  259  S3  00 

FREE  CATALOG 
COD  add  $2.00— FLA  Res.  add  5%  Salei  Tai 


Orders  under  $30.00  add  S2  00 

Connectors— shipping  10%  add' ft  S3.00  minimum  ^  *i2 

Cable— Shipping  S3.00  per  100  ft, 
12240  NE  1 4th  Ave.,  Dept.    73  ,  No.  Miami,  FL  33161     Call  (305)  893-3924 
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MULTI-BAND  SLOPERS' 


ALSO  DIP  OLE  5  *  LMITTO-gWUSe  AHTE*W*S 

(lir*IUJ^-*n( 


I  Ou1  K*nd<in y  (potior mtrtcm  ol  WllKMmi 
Uof    muJ1H»*n[IW&-5lOK*L   mpwtll 
SAP  ■  Con  law]  ■  3  km  CO"*' 


Cd mp1* r«  hi i e r ii t< Torvt  ■  yptfi^  carton ■  I  tbttU  j<,e*p[aB 


law    pfOlHl 


1BD  JC  4tt  3D  arzau 
160  K  4CU 


1 4  BAND  SLOPE R 

1  ++  »■ 

»  BAND    5MCe-i*EH  DTOlE 

J      m        UO  m*P  OJ»»Oi6     1G0,  M 

2  .»  »        -  h         -    Bfi   .ii iv  Bfiti 
[j      »        BRgAD-a*WD_PiPQL£  >  IQ  *0t*  Vj  ha  iMfl 

S£  MtJ   5ASE  tot  catwfltoi*  »>iWH  fl* 


'ftfl   It    ItKlfl 

to  ri    m 

«n   - 

160  liwulOM  mltll. 
l.w  1iiri  lniiy 


Call 


1  66  i?ud 


W9INN    ANTIHKAS  »wu 

BOX  393-S       MT,  PROSPECT,  rL  60056 


KTflWUCWG  THE  »0ST  W*rWFUL  U06CI^  r^KIUil  E¥a  R»  T«  C-S* 

"Contender  Plus  ?r 

FEATURES:  2000  Entries  per  single  sided  disk  (9 
items  per  entry).  Two  or  dual  disk  optlofi:  Auto  or 
manual  time/date  logging:  Auto  or  manual  band' 
mode  logging:  Edit/update  features:  forward/re- 
verse  scan  fully  menu  driven:  complete  Jog  review: 
Print  complete  log  to  primer:  pfing  dup  sheet  to 
the  screen  or  printer  Print  OSL  labels  auto/man- 
ual: Print  GSL  cards  auto/manuali  WAS  summary 
and  report  to  screen  of  printer;  DXCC  summary 
and  report  to  screen  or  printer.  Faster  than  basic. 
Detailed  user  manual. 
Contends*  P|ua  II     ONLY  S34.95 

CONTENDER  PIUS  (wllhnut  DXCC]  S29  95 
CONTEWDERJig95iwlllioutWASDXCCandtwodrlveooti&ni 
DEMaDnkJ3  Sfl 

lor  F  REE  F«ct  S  He  it  or  Jo  order  •  r  -1  b  : 


^ifTII.Ofr/ 


CRUMTROWCS 
SorTWAREDIVlSmN 

PO  BOI6187 

FT  WAYNE  IN  46896 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 


You  have  a  large  technical  audi- 
ence that  speaks  English  and  is  in 
need  of  the  kind  of  microcomputer 
infi ormaoan  that  CW/Peterborough 

provides. 


Provide  your  audience  with  the 
magazine  they  need  and  make 
money  at  the  same  time.  For  details 
on  selling  Microcomputing!  80 
MICRO,  inCider,  HOT  CoCo, 
RUN,  jr  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

586  PARK  AVE.,  SOUTH 

NEW  YORK,  NY  10016 

PHONE  (212)  68tH520 

TELEX— 620430 


Amateur  Ratios 


■j.  ■_■_  *- 


BACK  ISSUES 


AnuLTltu  ' 


1977  to  June  1980  .  ,  ,$3.00ea 
July  1980  to  present .  •  $3.60  ea 

Add  $1.00  per  magazine  for 
shipping,  10  or  more  baok  Is- 
sues add  $7,60  per  order  for 

shipping. 

Write  for  your  copy  today! 

75:  Amateur  Badio's 
Technical  Journal 

Back  Issue  Order  Dept. 
80  Pine  Street 
Peterborough,  NH  03488 


u 


Supershack" 


From  QRP  to  SSB,  Heath  leads  the  way 

with  high  tech  products 

that  perform.  , — iNEWH 


f 

1 

- 

*«• 

-»_i  r- 

1 

* 

SS-9000 


HW5400 


•  HW-9  Deluxe  QRP  CW  Transceiver 
covers  CW  in  80. 40T  20  and  15 
meters,  expandable  to  30, 17, 12 
and  10  meter  bands 

•  SS-9000  microprocessor-based t 
solid-state  Deluxe  HF  Trans- 
ceiver with  nine  band  operation. 

•  HP-8999  UttraPro"  CW  micro- 
controlled  keyboard  Send  letter 
perfect  code  at  up  to  99  WPM. 

•  HW-5400  Synthesized  HF  SSB/ 
CW  Transceiver  Our  lowest  cost, 
high  tech  transceiver. 

•  H 1-2200  2k  W  Linear  Amplifier 
The  lowest  cost-per-watt  in  2k 
linears. 

•  Plus  dozens  of  other  high  tech 
amateur  products  and 
accessories. 


See  our  complete  amateur 
radio  line  including  the  new 
Tunable  Active  Audio  Filter, 
RTTY  Terminal  Interface, 
Smart  Outlet  Box  and  more. 


HL-2200 


Over  50  value- 
priced  products  for 
the  well-equipped 
hamshack.  See 
them  on  display  at  a 
nearby  Heathkit 
Electronic  Center! 


Heathkit 


Heafh 


Company 


Get  more  information  in  the 

FREE  CATALOG 

'[  Please  send  me  the  new, 
"  expanded  104-page  Heathkit 
Catalog. 

Mail  to:  Heath  Company,  Dept.  011-212 
Benton  Harbor,  Ml  49022 


Zip 


AM-439RI 


**303 


See  List  of  Advertisers  on  pags  B8 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


JUST  LOOK  AT  THESE  PRICES! 


Band 


Kit 


10M,6M,2M,220 
440 


$680 
$780 


Wired/Tested 

$880 

$930 


Both  kit  and  wimd  units  am  complete  with  all  parts,  modules,  fwdwem,  and  crystals, 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS. 

Also  available  tor  remote  site  linking,  crossbsnd,  and  remote  bs&a. 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE;  TYPICALLY 
0,15  uV  ON  VHF,  0,3  uV  ON  UHR 

•  SELECTIVITY  THAT  CANT  BE  BEATT  BOTH 

8  POLE  CRYSTAL  FJLTER  &  CERAMIC  FILTER  FOR 
GREATER  THAN  100  dB  AT  ±  12KHZ,  HELICAL 
RESONATOR  FRONT  ENDS.  SEE  R144t  R220t 
AND  R451  SPECS  IN  RECEIVER  AD  BELOW. 

•  OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF-FREQ  TRANSMITTERS.  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL 

•  CLEAN,  EASY  TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT 
(UP  TO  SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC 


HIGH-PERFORMANCE 
RECEIVER  MODULES 


TRANSMITTERS 


Rt44  Shown 


r> 


R144/R220FMRCVRSfor2Mor220MHL 
0  J  5uV  sens :,  6  pole  xta!  filter  &  ceramic  filter 
in  i-f,  helical  resonator  front  end  for  exceptional 
selectivity,  more  than  -1 00  dB  at  ±1 2  kHz* 
best  available  today.  Flutter-proof  squelch 
AFC  tracks  drifting  xmtrs,  Xtai  oven  avail. 
Kit  only  $138, 

R451  FM  RCVR  Same  but  for  uhf\  Tuned  line 
front  end,  0.3  uV  sens.  Kit  only  S138. 

R76  FM  RCVR  for  10M,  6M,  2M.  220,  or 

commercial  bands.  As  above,  but  w/o  AFC  or 

ftel.  res.  Kits  only  $11 S. 

Also  avail  w/4  pole  filter,  only  S98/kit. 

R1 10  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
band  or  ham  bands,  Only  S98. 

R1 10*259  SPACE  SHUTTLE  RECEIVER, 

kit  only  $98. 


T51  VHF  FM  EXCITER  for  10M.  6M,  2M( 
220  MHz  or  adjacent  bands-  2  Watts  contin* 
uouSp  up  to  2W  W  Intermittent,  S68/kiL 


mironics 


KM 


^288 


•  T451  UHFFM  EXCITER  2  to  3  Watts  on  450 
ham  band  or  adjacent  freq.  Kit  only  $78, 

•  VHF  &UHF  LINEAR  AMPLIFIERS.  Use  On 

either  FM  or  SSB.  Powerlevelsfrom  10  to  45 
Watts  to  go  with  exciters  &  xmtg  converters. 
Several  models.  Kits  from  $78. 


•  A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  case 
with  tight  cover  and  no  seams.  7x8x2  inches. 
Designed  especially  for  repeaters,  $20. 


ACCESSORIES 


HELICAL  RESONATOR  FILTERS  available 

separately  on  peb  w/connectors. 

HRF-144  for  143*1 50  MHz  $38 
HRF*220  for  213-233  MHz  $38 
HRF-432  for  420-450  MHz     $48 

COR  -2  KIT  With  audio  mixer,  local  speaker 
amplifier,  tall  &  time-out  timers.  Only  $38. 

COR-3  KIT  as  above,  but  wtth  "courtesy 
beep".  Only  $58. 

CWID  KITS  158  bits,  field  programmable, 
clean  audio,  rugged  TTL  logic.  Kit  only  $68. 

DTMF   DECODER/CONTROLLER    KITS. 

Control  2  separate  on/off  functions  with 
touchtones*.  e.g.,  repeater  and  autopatch* 
Use  with  main  or  aux.  receiver  or  with  Auto- 
patch.  Only  S90 

AUTO  PATCH  KITS.  Provide  repeater  a utc- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  controi  via 
repeater  receiver  Many  other  features. 
Only  S90,  Requires  DTMF  Module. 


NEW  -  SIMPLEX  AUTOPATCH 

Use  with  any  transceiver.  System  includes 
DTM  F  &  Autopatch  modules  above  and  new 
Timing  module  to  provide  simplex  autopatch 
and  reverse  autopatch.  Complete  patch 
system  on  ly$200/kiL  Call  or  write  for  details. 


NEW  LOW-NOISE  PREAMPS     RECEIVING  CONVERTERS   TRANSMIT  CONVERTERS 


^!j      Hamtronics  Breaks 
the  Price  Barrier! 


t 


# 


NoNeedtoPayS80toS125 
for  a  GaAs  FET  Pre  am  p. 


FEATURES: 


•  Very  Low  Noise:  0,7  dB  VHF,  0.8  dB  UHF 

•  High  Gain:  18  to  28  dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAs  FET,  Stable  Over  Wide 
Range  of  Conditions 

•  Rugged,  Diode- protected  Transistors 

•  Easy  to  Tune 

•  Operates  on  Standard  1 2  to  1 4  Vdc  Supply 

•  Can  be  Tower  Mounted 


MODEL 

LNG-26 

LNG-50 

LNG-144 

LNG-220 

LNG-432 

LNG-40 

LNG-160 


TUNES  RANGE  PRICE 

26-30    MHZ  $49 

46-56     MHz  $49 

137-150  MHz  $49 

210-230  MHz  $40 

400470  MHz  $49 

30-46     MHz  $64 

150-172  MHz  $64 


ECONOMY  PREAMPS 


Our  traditional  preamps,  proven  in  years  of 
service.  Over  20,000  in  use  throughout  the 
world.  Tuneable  over  narrow  range,  Specify 
exact  freq.  band  needed.  Gain  1 6-20  dB.  NF  = 
2  dBorless-VHF  units  available  27  to  300  MHz 
UHF  units  available  300  to  650  MHz. 


P30K.VHF  Kit  less  case 
P30W,  VHF  Wired  /Tested 
P432K,  UHF  Kit  less  case 
P432W,  UHF  Wired/Tested 


$13 
$33 
$21 
$36 


HELICAL  RESONATOR 
PREAMPS 


Our  lab  has  developed  a  new  line  of  low-noise 
receiver  preamps  with  helical  resonator  filters 
built  la  The  combination  of  a  Low  noise  amplifier 
and  the  sharp  selectivity  of  a  3  or  4  section 
helical  resonator  provides  increased  sensitivity 
while  reducing  intermod  and  cross-band  inter- 
ference in  critical  applications.  See  selectivity 
curves  at  right.  Gain  =  approx.l  2  dS* 


Model 

HRA-144 
HRA-220 
HRA-432 
HRA-(  ) 
HRA-{  ) 


Tuning  Range 

143-160  MHz 
213-233  MHz 
420-450  MHz 
1 50- T  74MHz 
450-470  MHz 


$49 
$49 
$59 
$69 
$79 


Models  to  cover  every  practical  rf  &  if  range  to 
listen  to  SSB,  FM,  ATV,  etc  NF  =  2  dB  or  less. 


VHF  MODELS 

Kit  with  Case  $49 
Less  Case  $39 
Wired  $69 


Antenna 
Input  Range 

28-32 

50*52 

50-54 
144-146 
145-147 
144-144.4 
1460  46 
144-148 
220-222 
220-224 
222-226 
220-224 
222-224 


Receiver 
Output 

144-148 
28-30 

144*148 
28*30 
28-30 

27^27.4 
28-30 
50-54 
28-30 

144-146 

144-148 
50-54 
28-30 


UHF  MODELS 

Kit  with  Case  $59 
Less  Case  $49 
Wired  $75 


432-434 
435-437 
432-436 
432-436 
439.2$ 


28*30 
28-30 
144-T48 
50-54 
61.25 


SCANNER  CONVERTERS  Copy  72-76,  135- 
1 44,  24Ch270, 400-420,  or 606-694  MHz  bands 
on  any  scanner.  Wired/tested  Only  $88. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM*5  PC  Board  Kit  -  ONLY  $178 

complete  with  controls,  heat  sink,  eta 

10  Watts,  5  Channels,  for  2M  or  220  MHz. 


Cabinet  Kit.  complete 
with  speaker,  knobs, 
connectors,  hardware. 
Only  S60+ 


While  supply 
lasts,  get  $60 
cabinet  kit  free  when 
you  buy  an  FM-S  Transceiver  kit. 
Where  else  can  you  get  a  complete  transceiver 
for  only  $178 


For  SSBt  CW.  ATV,  FM,  etc.  Why  pay  big 
bucks  tor  a  mult*  mode  rig  for  each  band?  Can 
be  linked  with  receive  converters  for  transceive. 
2  Watts  output  vhfp  1  Watt  uhf. 


ForVHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 


Exciter 
Input  Range 

^8-30 

28-29 

26-30 
27-27.4 

28-30 

50-54 
144-146 

50-54 
144-146 


Antenna 
Output 

144-146 
145-146 

50-52 
144-144  4 
220-222* 
220-224 

50-52 

144-148 

28-30 


For  UHF, 
Model  XV4 
Kit  $99 
Wired  $169 


28-30 
28-30 
50*54 
61.25 
144-148 


432-434 

435-437 

432-436 

439.25 

432-436" 


'Add  520  for  2M  input 


VHF  A  UHF  LINEAR  AMPLIFIERS.  Use  with 
above.  Power  levels  from  10  to  45  Watts. 
Several  models,  kits  from  $78, 


LOOK  AT  THESE 
ATTRACTIVE  CURVES! 


\ 

\ 

V 

"**l        +1*           **■           * 

-* 

Typical  Seioctivity  Curves 
Holes'  Resonators. 


IMPORTANT  REASONS  WHY 
YOU  SHOULD  BUY  FROM  THE 
VALUE  LEADER: 

T.  Largest  selection  of  vht  and  unf  kits 
in  fne  world 

2.  Exceptional  quality  and  tow  prices  due 
to  large  volume. 

3.  Fast  delivery  most  kits  shipped  sa  me  day. 

4.  Complete,  professional  instruction 
manuals, 

5.  Prompt  factory  service  available  and 
free  phone  consultation* 

A  In  business  2 1  years. 

7.  Self  more  repeater  modules  than  alt 
other  mfr&  and  have  for  years.  Can  give 
quality  features  for  much  tower  cost 


Call  or  Write  for  FREE  CATALOG 

(Send  $1.00  or  4  IRC'c  for  overseas  mailing) 
Order  by  phone  or  mail  •  Add  S3  S&  H  per  order 
(Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


amironics,  inc. 

65-D  MOUL  RD.  •  HILTON  NY  14468 
Phone:  716-392-9430 

Hamtronics  ?  is  a  registered  trademark 


r 


DEALER 
DIRECTORY 


Culver  City  C^A 

JltfTi  KlretminiA,  TJI9  Scpuhnla  Hhd..  (  ukrr 
c  its  CA  UO230,  390-8003.  Trucks  -ittt-IMiti  Sin 
Dit^o,  827-3712  (Rrtjn  NVJ. 

Fontana  CA 

Comalrtr  lint-*  ICiiM,  DrnTmn.  Tm-Ttc. 
Mfnqpr,   Cubic.    Lunar,    invt   ^0W)  aJtctaMto 

prriduth  for  hntibvut,  Irchiiician,  rxperi- 
menter.  Abo  CH  radiu,  landrimtJilr  l-tintum 
F.kctrotlk-i.  S62&  Sierr»  A*r .,  Kdfttaita  CA 
92335,  R22-77L0. 

San  Jose  CA 

Bav  arra*  nrwert  umatrur  r«din  tfotc  Ncrw 
it  uaicd  itnintrur  radio  sala  &  irrvinr,  V*  • 
feature  k^nuijod,  [COM,  Aiden,  Yacsu.  Tcti- 
Ttv,  Sintec  *  many  matt,  Stw*er  Radio,  I»c« 
I7TSA  5.  Wiodintn  Blvd..  Campbell  CA 
95006.  370-6665. 

New  Castle  DE 

Factory  Authorized  Ltadrri  ftm*  KXJM.  Tin 
TccH  ld)K.  A*drii.  AKA.  lUntfcmio.  ianire   Full 
Itttr  of  a<T**Mirirt  Nil  iaJi.-%  lai  in  DcLu are  One 
m«V  off  t-95    Delaware  Amateur   SuppU ,   71 
Mt*do*  Htt&  Sc«  turtle  DE  19730.  32S-T728, 

Boise  ID 

Bnck>  Mountain  ami's  wwest  ham  dnlrr  Call 
flJM  Sol  for  AEA,  Asdrn,  KDK.  Ten-T«    Km 
riiiiir  *  lushcraflU  and  mint-!  HjM  frllectmnks- 
4294  Owland   tW  ID  W7B5.  343-W1H 

Preston  ID 

Rcw  WH7BY7.  hiu  the  laru«f  duck  d  amati-uT 
R»r  in  Oie  IiitrnrumntaiiL  W«t  arid  the  best 
prim    Call  me  lor  all  >mir  ham  nrfrftv   Kiws 
DUlributlnft,  7K  S*  Stale.  Frnmn  ED  8*42' 
ft534KM>. 

Littleton  MA 

Th#  fdiahlc  ham  *tnfr  irmnK  !SJE.  Full  line  of 
[COM  &  Km*wod  Vasnu  IfR  [>rakr,  [?a>*a. 
B&U  aixtwonr*,  Curtis  Ac  Trac  ke>ert.  Larwm. 
Kimlei\  Telr*  ll>  CUin  ptwiuc-ti  Hiragf 
Jmjiv  \vtrini  PS  Alplia  Drlia  prou^i^n. 
ABBL  &  Kantrunjo  instruction  ai<h  Whustirr 
radar    drtetiorv    FuU    line  «f   coa*    fillings. 

TEI.— COM  Etatirvimc  (  ummunK-alioiM,  §75 
Crrat  Bd.  rBt,  mi,  Littleton  MA  014*0. 
466-340Q  3040. 


Livonia  MI 

iplrir  nhi^i.iviiliak  fvstenu  Amateur  radju. 
repealer.  laleLlitr,  and  eottipulrt  aupllralioruf 
I  all  Pad  WDftAHO  Emu  faarnvtolea, 
37600  Schooler**!  BMd,  Livwii*  Ml  4Sln4>. 
523-1650. 


Lincoln  NE 

<,fc(  (  iimiiiunicaljoiH  w  a  full-line  dinributur 
.■I  Rt|of  thtit  unaleui  trjuipiiienl  and  ■oecam< 
rlo,  BJitpmuD,  and  c*-er>lhjnj(.  4230  Prn^reaive 
Ave.  I  iiicoJn  NE  66504.  46-HADIO. 

Hudson  NH 

aV.-  hami,  SWL»,  and  nperimenleri! 
pafti.  tK>6ki,  \gt*t  diitniRiA,  toHirs,  Call  Eh 
ilinrtes  Pokaris  FLE<rrBOMCS  CENTBSi 
6t  Loudl  Roid  iBmiijt-  3A|«  Hudson  NH  0306 1 . 
6RJ-500S. 

Albany.  New  York 
UPSTATE  NEW  YORK 

KrnwEHMi.  K  <»M,  Ten-Tec.  BVlden,  Cudimfi. 
Lanen.  iliuilpr.  AHBl  ,  H>  t:airi.  B&W,  MFJ. 
Mira£r  Nr-*  and  used  rt|uiptneni.  Serving  the 
amateur  cunLmunlty  unee  \'M2.  Adiirrmdadt 
Ekc4joni».  I  lit'-,  1991  Ontral  AirtiuL--  Albans 
NY  12205.  45li'0203  (our  mile  west  t>f  North w  ax 
tan' 

Columbus  OH 

The  bJBjcest  and  bent  ham  store  in  thr  Wdm 
feaiiirinp?  Kenwood  and  ntiH,-r  i|uality  prudutl^ 
i^irh  ^  i rrkinc  display.  W'r  ^etl  only  iht  hrwt   An 
ihimzrd  Kc^iwonH  icrwirr    Universal  Amateur 
ftadio.  I ik,.  L280  Alda  Dr..  Rr>noldtliuT)t  fCo 
lioiihittl  OH  43068.  666~l2bT 

Dallas  TX 

1HM  POXT  ktU,  iiipplics.  expancion  prod- 
ucts;  video  reaturei  kits  for  pay  TV,  C\'l 
salellite  hobb^lU3,  d«irtmic  fMOjrrt  titvapo- 
nots-  More  tlian  1KKKI  pa  it.  in  «tm-k:  srmiiofl- 
duL-torv  IC*,  diveretn.  video  arceiw^n*^ 
tooln.  aildfo,  auUvimrtivf,  caljinrfc*.  tuttipu(t-r 
pi'riphetuJs  f'leair  write  lor  your  free  Wl-page 
ntjlKjr  Sahn  Klrttmni^  13650  Flovd  Rd., 
Ste.  104.  Dallai  TX  75241;  7&M990  if.irmeHv 
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DEALERS 

Your  company  nam*?  and  nit^ajge 
can  ttjntajn  up  to  25  words  for  as 
little  as  9154)  yearly  (prepaid),  nr 
SIS  per  month  (prepaid  quartcrh  i 
No  mention  of  maii-tjrdpr  butanes 
or  area  Hide  permitted.  Directtirv-  lext 
and  puyrtH'iit  must  reach  us  ft)  days  in 
advance  of  publication.  For  example, 
advertising  foT  the  Dccwmbuf  "84  issue 
must  be  in  our  hands  by  October  1st, 
Mail  to  73  Magazine*  Peterborough 
NH  03438,  ATTN:  Nancy  Ciampa." 


MOVING? 

Lei  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73. 

Attach  aid  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 
Mam  Subscription  Department 

£*^    Amateur  Ratio's  P  O  Box  931 

§  ^kmW  <*  TechnicalJoumaJ      Farmmgdale  NY  1 1737 


Q  Extend  my  subscription  one  additional  year  for  only  S17.97 
D  Payment  enclosed  □  Bill  me 


-i 


i 
i 


Canada  A  Monica  *20,97TI  year  oniv  US  Funds  dra^n  on  US  hank   Foreign  Surface 
$25.00/1  year  only  US  Funds  drawn  on  US  bank,  i  tirej«f>  Airmail,  pledge  inquire 
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ATTENTION 
SUBSCRIBERS 

We  occasionally  make  our  mailing  list 
available  to  other  companies  or  organiza- 
tions with  products  or  services  which  we 
feel  might  be  of  interest  to  you.  If  you  prefer 
that  your  name  be  deleted  from  such  a  list, 
please  fill  out  the  coupon  below  or  affix  a 
copy  of  your  mailing  label  and  mail  it  to: 

C.W.  Communications/Peterborough 
73:  Amateur  Radio's  Technical  Journal 

PO  Box  931 
Farmmgdale,  NY  1 1 737 
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Please  delete  my  name  from  mailing  lists  sent  j 

j  to  other  companies  or  organizations. 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


NEW  FROM  RAMSEY-20  MHz 
DUAL  TRACE  OSCILLOSCOPE 

Unsurpassed  quality  at  an  unbeatable  price,  the  Ramsey  oscilloscope 
compares  toothers  costing  hundreds  more  Features  include  a  compo- 
nent testing  circuit  that  will  allow  you  to  easily  test  resistors,  capacitors, 
digital  circuits  and  diodes  •  TV  video  sync  filter  •  wide  bandwidin  & 
high  sensitivity  •  internal  graticule  «  high  quality  rectangular  CRT 

•  front  panel  trace  rotator  *  Z  axis  •  high  sensitivity  *-y  mode  •  very 
low  power  consumption  *  regulated  powersupply  •  bmlHn  calibrator 

•  rock  solid  triggering  *  high  quality  hook-on  probes 


$39995 


high  quality 

hook-on  probes  included 


RAMSEY  0-1100 

VOM  MULTITESTER 

Compact  and  reliable  de- 
signed to  service  a  wide  vari- 
ety of  equipment.  Features  in- 
clude •  mirror  back  scale 
*  double-jeweled  precision 
moving  coil  •  double  over- 
load protection  *  an  ideal  low 
cost  unit  for  me  beginner  or 
as  a  spare  back-up  unii 

$19" 

leal  leadi  and  battery 
Included 


RAMSEY  0-2100 
DIGITAL  MULTITESTER 

A  compact  easy  10  use  unit 
designed  10  operate  like  a  pro. 
Featuring  •  3  .^  digit  IXD  *  tow 
BAT.  indicator  *  all  range  over- 
load protection  •  overrange  indi- 
cation •  auio-poiariiy  *  Transis- 
tor tester  •  dual-slope  integra- 
tion *  vinyl  carrying  case 


$5495 


hFE  test  Jeadi,  battery  A  vinyl 
carrying  case  included 


RAMSEY  D-3100 
DIGITAL  MULTIMETER 

Reliable  accurate  digital 
measure  mem  sal  an  amaz- 
ingly low  cost  *  In-line  color 
coded  push  buitons.  speeds 

range  selection  •  aba  plastic 
tilt  stand  •  recessed  input 
jacks  •  overload  protection 
on  all  ranges  *  VA  digit  LCD 
display  with  auto  zero,  auto 
polarity  &  low  BAT  indicator 


ten  leads  and  battery 
Included 


CT-70  7  DIGIT 
525  MHz  COUNTER 

Lab  duality  at  a  breakthrough  price 

Features  •  3  frequency  ranges  each 

with  pre  amp  •  dual  selectable  gate 

limes  •  gate  activity  mdtcaior 

■  50m v"  fa  t50  MHz  typical  sensitivity 

*  wide  frequency  range  *  1  ppm 

accuracy 

*11995 

wired  include*  AC  adapter 

CT-70  *dt, S&9.95 

BP-4  mead  pack  8  95 


CT-90  9  DIGIT 
600  MHz  COUNTER 

Tne  most  versatile  tor  less  than  $300 
Features  3  selectable  gate  times  *  9 
digits  •  gate  indicator  *  display  hold 

*  25mV  a  150  MHz  typical  sensibvity 

•  to  MHz  timeOase  lot  WWV  calibra- 
tion •  1  ppm  accuracy 

s14995 

wired  include*  AC  adapter 

CT-90  Kit 1129,95 

OV-1  01  PPM  oven  hmebase        59.95 
BP-4  mead  pack  B.95 


CT-125  9  DIGIT 
1 2  GHz  COUNTER 

A  %  digit  counter  that  wjil  outperform 
units  costing  hundreds  mo/e  •  gate 
indicator  •  24 mV  Qx\  150  MH2  typical 
sensitivity  ■  9  digit  display  •  1  ppm 
accuracy  •  display  hold  *  dual  in  putt 
with  preamps 

$169" 

wired  include*  AC  adapter 

BP-4  mead  pack  , , fi.95 


CT-50  6  DIGIT 
600  MHz  COUNTER 

A  versaiile  lab  bench  counter  with 
optional  receive  frequency  adapter 
wfiich  turns  the  CT-50  into  a  digital 
readout  for  most  any  receiver  •  25  mV 
?B>  150  MHz  typical  sensitivity  *  8  digit 
display  •  1  ppm  accuracy 


$16995 


RA-1  receiver  adapter  kit  , 14.95 


DM-700  DIGITAL 
MULTIMETER 

Professional  quaiiiy  at  a  hobbyist 
price  Fealures  include  26dilferent 
ranges  and  5 1  unci  tons  •  3  '4  Digit,  H 
inch  LED  display  *  automatic  decimal 
placement  •  automatic  polarity 

S11995 

wired  includes  AC  adapter 

DM-700  hit ,.  $99.95 

MP^I  probe  set  .  *r95 


PS-2  AUDIO 
MULTIPLIER 


The  PS-2  rs  handy  tor  high  resolution 
audio  resolution  measurement  mul- 
tiplies UP  m  frequency  •  greal  for  PL 
tone  measurements  *  multiplies  by  10 
or  100  •  O.OtHz  resolution  &  built-in 
signal  preamp/conditioner 


S4995 


PS  2  kit  .. 


539.95 


BflQAWHP  ftf  P»t  *M<T.LT  *A 


PR-2  COUNTER 
PREAMP 

The  PR-2  rs  ideal  (or  measuring  vtsak 
signals  from  10  to  t  .000  MHz  •  tlal  25 
db  gam  ■  BNC  connectors  •  great  for 
snifimg  RF  *  jdeal  receiver/ TV 
preamp 


PS-IB  600MHz 
PRESCALER 

Extends  the  range  of  your  present 
counter  to  600  MHz  •  2  stage  preamp 

*  divide  by  fOcircuiiry  *  aensthYity. 
25 mV  n  150  MHi  »  BHC  connectors 

•  drives  any  counter 


S4495 


wired  includes  AC  adapter 
PR-2  kit    ... 


W4.95 


wired  Includes  AC  adapter 
PS- IB  kit 


$49.95 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug    .  .  %  8. 95 
High  impedance  probe,  hghl  loading    .  .     16.95 

Low  pass  probe,  audio  use  .,*..-♦..*• 16. 95 

Direct  probe,  general  purpose  use  ; .  -  -  -     1 3  95 
Tilt  baiL  for  CT-70.  90s 125  .     3.95 


masler  charge1 

*  J 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS  •  salislaclion  guaranteed  •  01am me  Inr  }Q  days  il  nol  pleased,  return  m 
anginal  (arm  l&r  refund  *  add  b  1  fnf  shipping  and  insurance  la  a  maximum  0! 
SID  00  •  oversea  add  ih  far  surlace  mail  •  COD  add  5?  50  [COO  in  USA  ontyl 
•  orders  under  $\b  00  arid  $1  50  •  NY  residents  add  1  sates  t»  *  90  day  pans 
warranty  dti  all  kiis  *  1  year  pans  4  labor  warranty  on  all  wired  unite 


RAMSEY  ELECTRONICS.  INC. 
2575BairdRd. 


See  IM  of  AdiWtitMi  on  page  90 
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What  To 
Look  For  In  A 
Phone  Patch 

The  best  way  to  decide 
what  patch  is  right  for  vou 
is  to  first  decide  whal  a 
patch  should  do.  A  patch 
should: 

•  Give  complete  control  to 
the  mobile,  allowing  full 
break  in  opera  don. 

•  Not  interfere  with  the 
normal  operation  of  your 
base  station,  It  should 
not  require  you  to  con- 
nect and  disconnect  cab- 
les (or  flip  switch  est} 
every  time  you  wish  to 
use  your  radio  as  a  nor* 
mal  base  station. 

»  Not  depend  on  volume  or 
squelch  settings  of  your 
radio*  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols. 

•  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be* 
cause  there  are  mobiles. 
ONE  OF  THEM  MIGHT 
NEED  HELR 

•  The  patch  should  have 
standard  features  at 
no  extra  cost.  These 
should  include  program- 
mable toll  restrict  (dip 
switches),  tone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers*  and  front  panel 
indicators  of  channel  and 
patch  status. 

ONLY  SMART  PATCH 
HAS  ALL  OF  THE 
ABOVE 

Now  Mobile 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 
Patch.  •  . 

•  Without  an  expensive 
repeater. 

•  Using  any  FM  tranceiver 
as  a  base  station. 

•  The  secret  is  a  SIMPLEX 
autopatch.  The  SMART 
PATCH. 

SMART  PATCH 

Is  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicolored 
computer  style  ribbon  cable 
to  niic  audio,  receiver 
discriminator,  FIX  and 
power.  A  modular  phone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem* Sound  simple?    ,  .  . 

ms! 


in 


* 


i 


With  CES  51  OS  A  Simplex 

Autopatch,  there's  no  waiting 

for  VOX  circuits  to  drop. 

Simply  key  your  transmitter 

to  take  control. 


SMART  PATCH  is  all  you  need  to  turn  your  base  station  into  a  per- 
sonal autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control,  Full  break-in  capability  al- 
lows the  mobile  user  to  actually  Interrupt  the  telephone  party. 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes,  CW  ID  and  much  more, 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 


C 


^462 


How  To  Use 
SMART  PATCH 

Placing  a  call  is  simp h 
Send    your   access    cod 
from  your  mobile  (e*arr 
pie:  *73).  This  brings  u 
the    Patch    and    you    wi 
hear  dial  (one  transmittal 
from    your   base   station 
Since  SMART  PATCH  i 
checking  about  once  pt* 
second  to  see  if  you  wan 
U)  dial,  all  you  have  to  di 
is    key    your    transmitter 
then  dial  ihe  phone  num 
ber.   You   will    now   heai 
the  phone  ring  and  some 
one  answer.  Since  the  en 
h  arced  control  system  o 
SMART  PATCH  is  con 
stantly  checking  to  see  i 
you  wish  to  talk,  you  need 
to  simply  key  your  trans 
mttter     and     then     talk 
That's   right,    you   simp  I  v 
key    your    transmitter    tc 
interrupt   the  phone  line 
The    base    station    auto 
matically  stops   transmit 
ting    after   you   key   youi 
mic,  SMART  PATCH  doe* 
not    require    any    specia 
tone  equipment  to  contro 
your  base  station.  It  sam 
pies  very   high   frequency 
noise     present     at     youi 
receivers  discriminator  tr 
determine  if  a   mobile  i* 
present.  No  words  or  sylla 
bles  are  ever  lost. 


SMART  PATCH 
Is  All  You  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone  Line. 

Use  SMART  PATCH  for: 

•  Mobile  {or  remote  base 
to  phone  line  via  Simple: 
base,  (see  fig  L) 

•  Mobile  to  Mobile  via  in 
tercounected  base  sta 
turns  for  extended  range 
(see  fig.  2.) 

•  Telephone  line  to  mobili 
(or  remote  base). 

•  SMART  PATCH  use 
SIMPLEX  BASE  STA 
TION  EQUIFMEm:  Us 

your  ordinary  base  sta 
iii hi,  SMART  PATCl 
does  dm  without  inter 
fering  wiih  the  norms 
use  of  your  radio. 


WARRANTY? 

YES,  180  days  of  warran 

ty  protection.  You  simpli 
can't  go  wrong. 
An    FCC    type    acceptet 
nuiplei    is    available    fa 
SMART  PATCH. 


Communications  Electronics  Specialties,  Inc. 

P.O.  Bu*  2930,  Winter  Park.  Florida  32790 

Telephone:  <305>  645-0474       Or  call  toll-free  (800)327-9956 


The  New  Yaesu  FT-726R  Tribander  is  the  world's  first  multiband,  multimode  Amateur  transceiver  capable  of 
full  duplex  operation.  Whether  you're  interested  in  OSCAR,  moonbounce,  or  terrestrial  repeaters,  you  owe 
yourself  a  look  at  this  one-of-a-kind  technological  wonder! 

Multiband  Capability 

Factory  equipped  for  2  meter  operation,  the  FT-726R  is  a  three-band  unit  capable  of  operation  on  10  meters.  6  meters,  and/or  two  segments  of 
the  70  cm  band  (430-440  or  440-450  MHz),  using  optional  modules.  The  appropriate  repeater  shift  is  automatically  programmed  for  each 
module.  Other  bands  pending. 

Advanced  Microprocessor  Control 

Powered  by  an  8-bit  Central  Processing  Unit,  the  ten-channel  memory  of  the  FT-726R  stores  both  frequency  and  mode,  with  pushbutton  transfer 
capability  to  either  of  two  VFO  registers.  The  synthesized  VFO  tunes  in  20  Hz  steps  on  SSB/CW,  with  selectable  steps  on  FM.  Scanning  of  the 
band  or  memories  is  provided. 

Full  Duplex  Option 

The  optional  SU-726  module  provides  a  second,  parallel  IF  strip,  thereby  allowing  full  duplex  crossband  satellite  work.  Either  the  transmit  or 
receive  frequency  may  be  varied  during  transmission,  for  quick  zerc-beat  on  another  siation  or  for  tracking  Doppler  shift, 

High  Performance  Features 

Borrowing  heavily  from  Yaesu's  HF  transceiver  experience,  the  FT-726R  comes  equipped  with  a  speech  processor,  variable  receiver  bandwidth, 
IF  shift,  all-mode  squelch,  receiver  audio  tone  contraband  an  IF  noise  blanker.  When  the  optional  XF-455MC  CW  filter  is  installed,  CW  Wide/ 
Narrow  selection  is  provided.  Convenient  rear  panel  connections  allow  quick  interface  to  your  station  audio,  linear  amplifier,  and  control  lines. 

Leading  the  way  into  the  space  age  of  Ham  communications,  Yaesu's  FT-726R  is  the  first  VHF/UHF  base  station 
built  around  modem-day  requirements.  If  you're  tired  of  piecing  together  converters,  transmitter  strips,  and  relays, 
ask  your  Authorized  Yaesu  Dealer  for  a  demonstration  of  the  exciting  new  FT-726R,  the  rig  that  will  expand  your  DX 
honzons! 


Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


The  radio. 
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YAIJU 
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YAESU  ELECTRONICS  CORPORATION  6851  Walthall  Way,  Paramount,  CA  90723 
YAESU  CINCINNATI  SERVICE  CENTER  9070  Gold  Park  Drive,  Hamilton,  OH  4501 1 


(213)  633-4007 
(513)874-3100 


. 


TS-930S  "DX-traordinary" 


• 


FSK.  am 


watts  input 


We  call  it  'DX-traordinary  because 
•3  TS-930S  has  now  become  the 
favorite  rig  of  the  serious  contested 
Its  supenoi  capability  for  full  break-.i 
split-frequency  operation,  the  speed 


ns  b  P  synthesized 

fre  control.  Available  with 

ntenna  tuner 

■'' ■''" ■"'■  anothei  industry  first!  Dual 
:      nvenience  with  which  its  eight        dl9'tal  VF0'S-         '  memory  chan- 

"-'li  frequency  and 

3n'  i.  with  internaJ  bal- 


E! 
vith  all 


hanneis  can  be  accessed, 
its  unsurpassed  receiver  dynamic 
rai       and  its  remarkable  ability  to 
select  the  desired  signal  during 
periods  of  heavy  QRM.  utilizing  VBT. 

9.  IF  Notch  filtering,  and 
jneabfe  audio  filtering,  have  all 

ie  rig  that 
yot 

*     IS-930S  is  I 
the  special  features  : 
wanted  in  an  HF  transc 

of  the  160  through  TO 
meter  bands,  including  the  new 
WARC  frequencies,  (easily  modified 
for  HF  MARS),  plus  a  general  cover- 
at  'er  that  can  tune  any  fre- 

quency from  150  kHz  to  30  MHz. 

°Pera theSSB,  CW,  FSK,  in  I 

AM  modes,  with  selectable-  full  or 
semi  CW  break-in.  All  solid-state, 


SWR/powr  r  Irinie  final  La™        P       *' Accessorie* 

nrirr,  V  AT-930  automatic  antenna  tuner, 

Plus  two  cooling  SP-930  external  speaker,  w.th  select- 

>le  audio  filters.  YG-455C-1  (500 
Hz),  YG-455CN-1  (250  Hz).  YK- 
88C-1  (500  Hz)  CW  filter.  YK-88A-1 
(6  kHz)  AM  filter,  all  plug-in  type. 
SO-1  commercial  stability  TCXO, 


ilways 
Full 


back-up  not  supplied), 

^ualmodea  ole  noise  blankers. 

effe  in  eliminating 

.'oodp  ype  interference. 

SS8  IF  si;  ,g  for  maximum 

jectior  .  cw  vari, 

'e  t  with  pitch  and  side- 

h  filter.  Tuneable 

;d'°  ■  Unique  six  digit 

fluore*       it  tube  digital  display 

s  during  those 
long  contests  RF  speech  processor. 


MC-60A  deluxe  desk  microphone, 
MC-80  and  MC-85  communications 
microphones.  MC-42S  mobile  hand 
microphone.  TL-922A  linear  amplifier 
(not  for  CW  QSK),  SM-220  station 
monitor.  PC-! A  phone  patch 
SW-2000  SWR/power  meter,  160  ~ 
6  meter.  SW10OA  SWR/power/volt 
meter  T60-2m  HS-4.  HS-5.  HS-6. 
and  HS-7  headphones 

Isn't  it  about  time  you  stepped 

j  the  winner's  circle' 

More  information  on  the  TS-930S 
is  available  from  authorized  dealers 


with  250  watts  PEP  input  on  SSB. 


r  w<^^  —  '*  «va"«uie  rrorn  authorized  ripaipn 

for  hie       avefape  "talk-Dowpr"  <;<sr        ^  T      ^  UI£CU  ueaier, 

monito  tep  RF                         VuT?T*  Communica^ns. 
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